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PESTICIDE. APPLICATORCERTIFICATION IN VIRGINIA
T e . . . - . . . ‘ ‘._ ’ " N
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. ;‘“ The f1rst regulatlon of pest1c1des came in 1947 W1th

."‘. ¥ ’ V o . f"‘.
enactment of the Federal Insect1c1de Fung1c1de and Rodent1c1de
“~ N ~ .’ (
i "d °ACt (FIFRA) ‘ Thls was pr1mar11y 3" reglstratlon and Labellng

‘ 1aw It requ1red reglstratlon o?ﬁall pest1c1de5 dlstr1buted- B
1n 1nterstate commerce “and reglstered onﬁy those pest1c1des -

shown to be effectlve for the1r 1ntended purpose A very

f Nl 51m11ar 1aw wasnenacted in V1rg1n1a one year 1ater.1n 1948
‘\A, . The f1rst real change 1n the federalwlaw Was brought »

;hout by Congre551ona1 amendments $in the form of the‘"Federal S e

L Env1ronmenta1 Pest1c1de Control Act of 1972 L Along w1th the';gbh-h

many other changes, the amended Federal Law requ1red the
Adm1nlstrator of the Env1ronmenta1 Protectlon Agency (EPA) P

- to c1a551fy a11 pest1c1des 1nto e1ther "general use"‘or

:;a’ "restr1cted use"'categoxles It further~requ1res that after . "

.b?‘h ' October 1977 those pest1c1des c1a551f1ed for "restr1cted

‘\\

use" may be app11ed on1y by or under the superv151on of- persqns

- v

"cert1f1ed as competent to mahe such app11cat10ns safely 7Th€i
”;safety con51deratlons apply to both the appllcator and the'"'
env1ronméh§}_ In add1t10n, the EPA Admlnlstrator 1s requ1red
“to - estab11sh‘m1n1mum standards of competence wh1ch must be S

demonstrated by a11 app11cators of pest1c1des classlfled for -

L3

7f."restr1cted use." - , Lo s
o ‘"f?u'.--v B




: pest1c1des in the productlon of agrlcultural commond1t1es --

These standards establlsh two 1a551f1catlons for '.~-*””

app11cators 54 commerc1a1 applacators and pr1vate app11cators -

“

--The commerc1a1 app11cators w111 for the most part be peop1e

¢

applylng pest1c1des for hlre wh11e the pr1vate app11cator

<pgroup w111 be made up: of peop1e app1y1ng "restrlcted use"'.

"

h:'prlmaflly farmers 5;-‘

.

- more than prov1de for the m1n1mum standards a1ready estabilshed

Any state ch0051ng to prov1de an app11cator cert1f1catlon

program must develop a plan subJect to EPA approval Wh11e‘

~ . -

states are~not requlred to develop such a plan, the‘consequencesQf

LS

‘ of not d01ng ‘SO wou1d be that "restr1cted use" pest1c1des

A

;would not be ava11ab1e jor use in that state The 1975 1-}3

_ 1
se551on of t;\\General Assemlbly made 1t p0551b1e for

" L

:Vlrglnla to establlsh and 1mp1ement such a program

‘n

o t )
- The*amendments to the V1rg1n1a Pest1c1de Law do 11tt1e

l

'.by EEQ The pollcy 1n V1rg1n1a will be to start w1th the B

minimum and bui%}d as our exper1ence 1nd1cates the need

| ‘
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‘ o These regulatlons w111 establl <' .
’h; ' "94?1~ Standards for Pr1vate Appllcator Cert1f1cat10n , e

2. 'Certlflcatlon optlons for pr1vate app11cators

3L Merhods for determ1n1ng competency

‘:_[: ; r'4;“-Standards for app11catlon of restr1cted use- pesti-

~

.tldeS by non certlfled\applrcators

i

i
. Categorles for Commerc1 App11ca ors - (10) X ;
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app11cators
V1rg1n1a w111 adopt the ten (10) commerc1a1 app11cator

categorles establlshed by EP Numh\;,ten in. thls llst is.

—

ent1t1ed "Research and De’onstratlon Pest Control

7 .

All exam1natlon, certrflcatlon, and 11cen51ng w11f

v

be the respon51b111ty of the V1rg1n1a Department of Agrlculture

and Commerce : Th1$ w111 be done in conJunctlon wath the'
tra1n1ng prov1ded and w111 be admlnlstened at the countyv-
1eve1 : Pr1vate?anp11cators (farmers) w111)not b requ1red
.to demonstrate -an exten51ve knowledge of pest1c1de use

. rand. app11cat10n
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requlreJ for all pest1c1de appllcators. The V1rg1n1a plan_

w111 pe mlt the appllcatlon’;E\\(estrlcted use" pest1c1de5‘d

-

by non cert1f1ed appllcators prov1ded they are maklng ‘the

T T

appllcatlon under the superv151on of a cert1f1ed appllcator.,

ThlS w111 allow famlly members~Snd'employe§s of the cert1f1ed

?appllcator to m%}e such) applicatiofs.

A

1&. We do- not be11eve there has been any w1despread mlsuse’
'-. B \

v

\

of pest1c1des 1n\V1rg1nla, however we do be11eve a meanlngful

I \ N
tra1n1ng and certiflcatlon program can and w111 be qulte
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.I'B_ASICS pF PEST MANAGEMENT
The dllemma of'produtlng adequate food for a rap1d1y
expandlng populatlon whlle ma1nta1n1ng a clean )stable '

env1ronment has: become a maJor ﬁroblem in recent years, and

v

Twill bec0me a critical one w1th1n thls decade.- Problems
of pest controﬂ?mlll become more varled\and 1ntense as _
attempts are madb to 1ncsgase y1eld and quallty of food and o

'~f1ber. If these problqms are to be- met successfully, there

-
’

' g.f..must be a change in. the concept and pract1ce of pest control
B The concept currently held by large segments of the
3 ff; publlc, that chem1cal weapons alone w1ll‘suff1ce, 1s not
. ,‘ acceptable.' The appllcatxpn of pest1c1des to 1arge acreages
w1th llttle or‘\b regardufor deleterlous slde effects can ’)_f.
no longer be 1gnored If pest control 1s to contrlhute . |
327 p051?1vely to a/more product1ve env1ronm@nt more attentlon::
.g must be focused on the management of pest populatlons, anﬁ
w1th more copceip for all. the organlsms 1n the env1ronment.
Pest management 1nvolves ‘the 1ntegratLon of varlous-..

A

chem1Cal and non- dhemlcal actlons w1th those of. the

R

) Aecosystem to lower and regulate pest pOpulathns. SUCcess hf
i;_\ﬁr depends largely on the dggree to.whfch the 1ntegrat10ﬁ~?f
—}ilff actlons 1i gu1ded by an understand1ng of the populaklon :

i dynam1cs of the pest and the general pr1nc1ples of ecology.“

—The phllosophz of pest management is’ to "manage"'a pest

2T
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population rather. than to'”eradicate"‘it. The oblectlve 1s
, .

to comb1ne chem1ca1 and non- chem1ca1 methods to ma1nta1n 7:

a pest populatlon below the econom1c threshold establlshed
" for, that pest on a certain crop N

| ¥he concepts of "economlc threshold" and "economlc
"<1nJury level' are the cornerstones of pest management

'Establlshlng the egonomlc threshold for a part1cu1ar pest ?M

.

':j:and crop 1s the dec1s10n of how 1arge a. pest populatlon can \
. be allowed to grow before a Rest1c1de must be app11ed tof
ﬁcontrol crop 1oss The econom1c threshold is the den51tx

at wh1ch control measures should be app11edk§o prevent a-
' pes&.populatlon from reach1ng the econom1c 1nJury 1eve1
The econom1c 1n1urz EEXEl 1s the lowest pest popu1at10n
thaf W111 cause econ0m1c damage to a’ crop ’ Sub econqm1c'

“;~1evels of a pest popu1at10n not only do 11tt1e harm but rn'
jsome cases may have a benef1c1a1 effect For example 1ow

popuLatlons of alfalfa weev11 apparentlyfstlmulate the

-alfalfa p1ant phy51olog1ca11y to produce more growth ThlS

appears to continue unt11 the weeV11 populatlon gets so LT

L]

1arge the plant can not tolerate it and 1oss occurs. :The=“;

polnt between a sub econom1c 1eve1 that may benef1t the N

host’ and a populatlon that is. cau51ng econom1c 1oss 1s the-

+ .
oo )

econ0m1c-1nJury levelg;-

t

T e /\ . : .'._- T:.". -

3
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- Some of the non-chemical methods used in pest management

are:

‘ " plant. re51stance' o RN
insect parasites, and predators
insect diseases Y

insect hormones and attractants )
pest scoutlng programs ‘ S

~

Plant re51stance . . o R o

' °.

'[ One of the most 1mportant contr1but10ns to pest control

-

o dur1ng the pre- DDT era, was the development of pest re51stant

var1et1es of crops.' Research on ect- re51sta t crops 1s

st111 g01ng on The success of thlS re earch S - ev1dent 1n:7j

.corn varieties that .are re51stant to European

'earvorm,nand corn rootwo {; wrth alfalfasut at<are reSistant-
. ﬁo>aphids;.to1erant of{alfdifa,weevil; anﬂ’WTfh\a.nevihighQ
. }yielding soyHean.varietvhwith‘resistance to the Menican,hean
%ﬁ} beetle.a;; o - v'"rl R ._. "-
DR ft usually takes ten or more years to develop acceptabLew

. re51stant var1et1es.; Howevpr, once developed the re51stant :

A
plant offers one of fﬂe safest and most econom1ca1 ways of

contr0111ng 1nsect pests.

Y

Insect pgr351tes and predators - 7'vﬁg

~For more ‘than. 80 years researchers in the U S have
been search1ng for nat1ve of fore1gn parasites and predators
' of 1nsects and plant pests. _The U.S.D.A. has successfully

1ntroduced para51tes for the control of several scale 1nsects

Lo

-

orn borer, corn;,



the European corn borer the gypsy moth, -the alfalfa weevii,
'C and others. | | | o |

%, _
>ﬁ&._ Recently, a tiny- para51t1c wasp was 1ntroduced 1nto the

. ~

U S. from Ind1a to he1p control the Mexican bean beet1e on .
~

soybeans. After careful study, thousands of these wasps were
re1eased in eastern u. S Thg'wasps attack’the beet1e Iarvae

‘and are a very effect1ve control measure.

hY

Virginia Tech, in cooperation with‘the USDA has been

_ ! -
conducting extenS@Ve'reSearch on the use of‘foreién,and .
{\natiye insects to eontroifthistles, .After'seyeral'years ofjd
mf~ﬁ7vﬂfie1d work, thiitreaearch.ig showing signs of success. -The
nbeetles that atwack the thistle’ plants have been released in.

" several @reas of V1rg1n1a. o e S

/ . Inséect diseases

-, '_y;'There_arehabout,l 100 different viruses, baCteria,’fungi,
pand prototype that. attack 1nsects.- However, on a world baéis,
only one-v1rus two:. bacter1a, and one fungus are prodnced N
. commerc1a11y for 1nsect “control. - There are many problems
assoc1ated w1th the mass productlon and use of these agents
However, -the po¢ent1a1 is great and the1r spec1f1c1ty 15
3 - an 1mportant con51deratlon 1n 1ook1ng to’ the1r future use._

One bacterium causes the well known ﬁllky disease of the .

L Japanese beetle. Another bacter1um Bacillus thurlngléh51s't-

under]the.trade.name,of D1pe1, Blotrol-or Thuricide-- is




‘-»used to: control tobacco budworms and hornworms and 1s also

Ky ) -

ff effect1ve aga1nst the cabbage loopep and 1mported cabbagev7¥

1

‘- Worm. on cole crops. . -j'-l\‘
b. . 4 | oA ,

Insect. hormones and attractants . o |
_ _ S
. Insects pespond to var1ous chem1cal substances 1n C .

‘ plants in. the1r search for food and to the chem1cal sex - .-

_ »

N Yo

;attractants produced by the 1nsect for mat1ng:' Cons1derable'~-

-research is d1rected to the development of natural and
'arg\f1c1al attractants for 1nsect detectlon and control

To date, insect attractants have been most useful for

-

,detect1on purposes. Examples 1nclude a number of chem1cals'

for Japanese‘beetle adults, and d1sparlure for the gypsy
. fl-:_moth o

Dur1ng the last’ ten years several 1nsect hormones have
1 _gabeenrs(yntheslzed Natural 'énd synthet1c hormonal compounds

..are. riow be1ng tested some . r1ght here at V1rg1n1a Tech for-

poss1b1e commerc1al product1on. Co '

- Pest Scout1ng

. Pest scout1ng programs have been successful 1n several
"southeastern states,.1nclud1ng V1rg1n1a. People are tra1ned
to survey or "scout" large acreages of crops to determ1ne
the 1nsect 1nfestatlon level Th1s 1nformat1on coupled w1th 4

data on qhe econom1c threshold of certa1n pests can help to -




a Mex1can bean beetle control program on soybeans. Resiatant

| var1et1es have been developed -a larval paras&tevbas been

:'there are several effect1ve 1nspct1c;des reglstered for

reﬁuce the amount of 1nsect1c1de used whlle prov1d1ng '
adequate pest control at a reasonable cost. ".h .e,.-» :,'?

V1rg1n1a Tech has developed a pest scout1ng program

‘f for the soybean farmers mn eastern V1rg1n1a., The program /

. /’ .- !
1s successful and has been adopted by several large growers.

The concept of pest management employs a w1de var1ety

SR

of optlons in dev151ng solutlons to pest problems, weth

"ithe’ reallzatlon that.any one method or technlque may not be ' t\;.

f

suff1c1ent to control pest spec1es._ For example, several

of the prev1ously mentloned methods have been comb1ned 1n

.2

. 1ntroduced a pest scoutlng program. has been developed agd}f”j:ﬂf%f

_soybeans;'; SRR S

of a crop 1s stud1ed Rather"than trylng_to destroy a

51ngle spec1es wh1ch may cause

3 of pest spec1es.- Pest

"man1pulatlon of“host'p

. vnatural enem1es of the pest

LN L. i -{z'_

In pest management the total complex of pest spec1es

4er pests-to 1ncrease, a-

*

var1ety~of-methods,are used/to prevent exploslve outbreaks R

anagement therefore, takes 1nto

account the natural
"

alance between pest and para51te
.ts, protect1on and encouragement of -

ec1es, a. cultural and env1ronmenta1

management practlces that help,reduce outbreaks of pests, and

'the ‘use of chem1cals to hold a pest in check w1thout destroy1ng

- AR o B
1\{ enem1es. S : - S

e i"t;’



Lot .':':JSOME“E_PA, R_EGULATI_.ONS_“- 'ivHAr__f-*THEY'_.mAN 'To You e
o 1}:, '?; Three 1tems 1nvolv1ng the ‘use of pest1c1des by

1

:personnel work1ng Ain thlS category w1ll be brought to your

.'ffattentlon.z ﬁgp obJectlvve1ll be to help or1ent yourselves

‘fregardlng your workﬁand these 1tems.3;¢g; 'isiel,g o S

_ The fLrst 1tem 1s about EPA.regulatlons wh1ch appeared

| t:gln the Federal Reglster,,Volume 40 #34 Wednesday,-Aprll 30,
n:1975 t1tled Partsl72 "Experlmental Use Permlts.‘ There are L
'-t1mes 1n research&and demonstratloﬁ work Wlth pest1c1des thatz L

’"ExperlmentaluUse Perm1t" W111 be necessary for you to

Mo

obta1n. .,“T'l7¢‘“_ BN .

irs" ‘h. Pursuant_zn Sectlon 5 of the Federal Insect1c1de
:J:ZFung1c1de and Rodent1c1de Act andvexceptjas,hereln pgovlded
';by 172 3, any person w1sh1ng to accunulate information_ﬁ:g}ﬁl.
~5ff -necessary to reglster/ﬁnder sectlon 3 of the- Act and the |
"rsgulatlons {hereunder (l) a pest1c1de not reglstered w1th
“this Agency or ) a reglstered pest1c1de for a’ use not f.
__prev1gysly approved 1n the reglstratlon of the pest1c1de ‘may _n
' app1y to the Admlnlstrator at any t1me for an experlmental

Use permlt N, . ' . . . K3 . .- T
_ e - : . . \

< o’ . ’

_ v Pest1c1des under exper1mental use perm1ts may -not
t be sold or d15tr1buted other than through part1C1pants and
: 1f sold or drsrrrbutéd through part1c1pants; may be used |

only at.an appllcatlon 51te of a cooperator and 1n accordance"
e v S

’.‘.’ ' . . . ) K . . ’ oA .

A




+

-
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172 3 Scope of reQU1r6ment 254‘.~ }.:__u.; | R

.d>.

(a) A substance or m1xture of substances be1ng put |
rJ

through 1aboratory or greenhouse tests, or 11m1ted rep11cated
f1e1d tr1als to conf1rm such tests, or other tests, 1n wh1ch

theApurpose 1s only to’ determlne its. value for pest1c1de

Eﬁrposes or. to determlne 1ts t0X1C1ty or other Eropertles,

N 3

and from whleh the producer,aappllcator or any other person

'conduct1ng the test does not expeciqto rece1ve any benef1t

in pest control from 1ts use, 1s not oon51dered a pest1c1de

w1th1n the mean1ng of the Act and no experlmental use perm;t

o will be Jequlred Thls purpose w111’be presumed‘for”the

follow1ng types of tests

* (1) Land use'- Tests conducted on a cumulat1ve tota1
i

“of not: more than 10 acres 1nvolv1ng use of a part1cu1ar

pest prov1ded that any food or feed crops 1nvolved 1n, or

affected by, such tests (1nc1ud1ng but not 11m1ted to, crops

?_subsequently grown on such 1and wh1ch may reasonably be

eXpected to contain re51dues of such substance 35 m1xture)

-

sha11 be destroyed or consumed only by exper1menta1 an1mals$

vunless;a,tolerance or exemptlon from tolerance has been

'_establdshed.

*_with;the“termsfand.conditions‘of thebekberimental use*permiﬁ;df

»

N



.. -.."? P L&
(2) Aquatic use - Tests conducted on a total of not

g use of a. part1-
-l

more than one surface acre of water 1nv 1wi

'!.. cular substance Qr m1xture of substances ag'1nst a part1cular

,'1-.i;whrch are affected by, such tests W1ll not be used for

'1i;nw1ll not be presumed to fall w1th1n the meanlng of l72 3 (a)

wpest prov1ded that (1) water whlch are 1nvolved In, or

hi,lrrrgatlon purposes, dr1nk1ng°water supp11es or body conta t
.,recreatlonal act1v1t1es and (11) that no. such tests may

conducted in any waters wh1ch conta1n; or wh1ch affect any

[}

vfrsh shellflsh or other plants or anlmals taken for recreatlon .
'or commerc1al purposes and used-for.food or feed unless-a
fp_tolerance or exemptlon frem tolerance has been establlshedﬂf

{3) An1mal treatments:- Tests conducted only onk |
‘ exper1mental anlmals. -No- an1mals may be tested 1f they may

'be used in food or feed unless a tolerance or exemptlon from

;tolerance has been establlshed S
.1 . '

(b) The above examples are not meant to be all 1nclu51ve

7'..._ . . . '-... ) . o

nor to preclude testlng in’ 1argér areas or larger nUmbers

'of units if the 1ntended use - falls w1th1n the meanlng of

"172 .3 (a)' Tests wh1ch “do- not come w1th1n the above examples

'\ .

,and the presumptlon wlll be that the test requ1res an
'~ﬁaexper1mental use perm1t
- ¥

(c) Use of a reg1$tered pest1c1de in.a test be1ng conducted :

- to determlne 1ts pest1c1dal value for a use not setrforth

. /




‘”and Cosmet1c Act (71 U S. C 301) asr

Jto reglster a pest1c1de under sectlon 3.0f the Act

(d) No experlmental uQe perm1t is rcqu1med for av“:

ysubstance *r mixture of substances be1ng puf’?hrough tests ﬁdr; |

-_for the sole purpose of gather1ng data requlred for approval

‘ “ot such substance or mlxture under the Federal Food Drug,_~

oo =

(1) A ”new Drug“ .

e . T .

'j( ) A ”new an1ma1 drug”

h

.(3) An'”anlmal feed“ conta1n1ng a"new animal drug”'

;'Paragraph (d) of th15 sect10n shall not apply when a

+

fpurpose of such - test 1s to accumulate 1nfqrmat10n necessary

¥
~

v
1

4 | ' |
The serond 1tem 1s.an EPA Pest1c1de Enforcement Pollcy .

o ?Statement No.xl titled "Use of Reg1Stered Pest1c1des at

Less than Label Dosage Rate" wh1ch appeared 1n the Federal

1

.TReglster, Vqlume 40 No ‘87; Monday, May 5, 1975

//The Agency has determ1ned that an . app11catlon oT use of

L O

a reglstered pest1c1de at a lower dosage rate than that'

9

recommended on the accepted label w111 be perm1tted 1f such

_ app11catlon or use (a) is recommended -in wr1t1ng by a

o

'ba knowledgeable expert (b) is eff1cac1ous aga1nst the target ¥

"pest and has_only benef1c1a1 effec?§ to man and the-

env1ronment (c) is performed 1n accordance w1th all other

' dabel 1nstruct10ns and precautlons,.and (d) 1s not repeated

v

'at the - low dosage rate so frequently as to resu1t 1n a total
pest1c1de dosage h1gher than that spec1f1ed on the approved

label,

&1
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'»h Eh15 pol1cy statement shall apply to the folloﬁ?ng \T' o ﬂﬁﬁl*f

N areas of pest1c1de use: Agr1cultura1 pest control _an1mal t-'f- L

twtdntrol forest pest control rlght of way pest control \'fﬂ

e

ornamental andxturf pest control seed treatment aquét1c~‘;*‘;

pest,Control 1ndustr1al 1nst1tut1onal structural and

f}ﬁ;wf‘heafth related pest control‘ pub11c health pest control

bf? mOSQUIfb COntrol regulatory pest control and demonstration.
' o 2 e [

}QHQ,_fand reyearch pest control Notw1thstand1ng the above, the .

o e - . .

d1s1nfectant or sanltlzer under any c1rcumstance

j; 1s proh1b1ted All of ‘the l1m1t1ng and def<€1ng prov1s1ons

.,.conta1ned 1n the paragraphs wh1ch follow are\ an 1ntegral ' f;_

2 R ot
> o ) e ’

'f' ' -.part of th1s pollcy statement L T j ‘_';” R

"fA llcab1l1t
arding.

7;7.;§E§ert -jL* P R . B '.ﬁ l' :' R

of the Pest1c1de Enforcement Po ¥c

‘TQA_pest1c1de appl1cator or - user may apply a reg1stered

.pest1c1de at a dosage rate less than that wh1ch appears on. .
4__the acceptedQQabel only if the appl1cat10n or use 1s jg‘;_jfi"i_j‘
1recommended in wr1t1ng as safe and eff1cac1ous by a. recogn1zed
expert.1n pest control practrces. Th1s recommendat1on may ‘
”1be made in a general statement ‘ot publ1shed document 1ssued
h.by an appropr1ate State or Federal off1c1al or as part of a.
eprogram developed by an 1ndependent and~qual1f1ed pest
“management quc1al1st Th1s wr1tten recommendat1on must be

in the possess;on of the appl1cator Oor user prior to the R




5}~app11cat10n ot User and: must be made ava11ab1e ‘to an off1c1a1-j

- v

“ representatlw\\of the Agency upon r€Quest ”.f, ' ' «
s

Recognlzed aughorltles 1n the f1e1d of pest control are,,”

P

”Voften employed by Organlzatlons such as, State Cooperat1ve

rExten51on Serv1ces, Federal or State de}&;;ments or agenc1es,"

”Hq;“State and Federal Pub11c Health Serv1ceS, Independent PeStz'

’\\

-

I
;aﬁso con51dered to be competent to offer adv1ce regard1ngr

’ ‘q

dosage rates wh1ch w111 be safe and eff1caC1ous in- part1cu1ar.~‘
'1env1ronmenta1 c1rcumstances.~ These recommendatlons may be
"made through current sc1ent1f1c Journals,.textbooks,'manuals;_
'techn1ca1 bu11et1ns or by spec1f1c Wr1tten 1nstruct10ns from |

"a qua11f1ed person to the 1nd1v1dua1
%

b_‘rm pest1c1de and for fuIl comp11ance w1th4the terms of thlsf“
“ 'UPest1c1de Enforcement Pollcy Statement may, rest wrth e1ther y
.the user or the recommend1ng expert 0r both, as’ the equ1t1es
'of the c1rcumstance may requ1re._ It must be recognlzed

:however, that the Agency ‘has’ ne1ther assessed nor approved

the eff1cacy of the pest1c1de app11cat10n or use at a 1ower

e

'.'dosage rate.~f" '_,- N

jProduct Eff1cacy and- Harmful Effects .

The Agency w111 construe any app11cat10n¢9r use’ at’ less.
::than the 1abe1 dosage wh1ch hlS 1neff1cac1ous or whlch 1s

in any way harmfu1 to man.or the enV1ronment to be a use

‘h -

o



K SR {w

Q;;}FQ 1ncon51stent w1th the 1abellng as. proh1b1ted in the Act
| Enforcement act10n w111 be taken on a case by case ba515’:'o%h'
for such v101ators where repeated abuse of thls pollcy or »

'_cont1nued harm,to man or the env1ronment has occurred

S An app11cat10n or use 1s 1neff1cac10us 1f 1t resul

in’ the control of substantlally fewer pests. than 1s normally

4

‘paSsoc1ated W1th Pestlclde use in, cdmparable env1ronmenta1 I

' c1rcumstances or than is Lntended _ The eff1cacy of any

. -

. part1cular pest1c1de app11cat10n or use may depend uponcv

P

the genetlc comp051tlon of the target pest, pest popu1at10n :':vc

: dynam1cs, env1ronmenta1 C1rcumstances, geograph1c and c11mat1c ‘

“;factors, and the presence of benef1c1a1 1nsects or other

-‘l

*‘i

;iDlrectlons for Use and Other Precautlonary Labellng

Acceptab111ty of a 1esser doy’ge rate in no way a1ters or
‘~-mod1f1es any. other label prov151on or d1rect10n for;useu' Label

: had
_prov1slons wh1ch must be comp11ed w1th at a11 t1mes (regardless

.

'of the app11cat10n dosage rate) 1nc1ude but are not 11m1ted

'to statements regard1ng product m1x1ng, 1oad1ng and preparatlon,'t‘

- lapp11cat10n met ods,‘re entry standards, protect1ve cIothlng or;f

-equipment, prod ct and conta1ner transportatlon,.storage, and

‘ .n.hdiqusalg, 1g statements, and ‘the" m1n1mum app11cat10n :

‘\Q- : 1nterva1 before harvest »;’T‘~o"f gf B o "sftﬁpx'

A



No label 1nstructlon Wthh aff1rmat1vely proh1b1ts useJ L

S

.'“of a’ lesser dosage may be V1olated A pest1c1de app11cat10n ”

h-at a dosage rate wh1ch contrad1cts a spec1f1c label m1n1mum'ql)

dosage rate - Wlll be consldered to be a Vlolatlon of the Act -

Whlle dosage rates less. than the iabel level; are _ _\'Q“\
-consldered acceptable, any app11cat10n or use of any Teglstered

_ pest1c1de at: a dosage rate above the label level 1s strlctly |

-

- proh1b1te and w1ll subJect the .user. to cr1m1nal or'civil*‘.)”
. penaltles.f In s?tuatlons where target pests i) longer '

R be controlled W1th label recommended levels because«of pest
Y .re51stance or other reason# 1t.w1ll be necessary for the

wfreglstrant to pet1tlon th Age cy for ‘an appropr1atev

s

i',amendment of the reglstered labellng Thls actlon is.
“necessary (l) to ensure that proposed 1ncreases in’ lébel
‘ dosages are . properly evaluated 1n respect to human or

‘_env1ronmenta1 hazards as requ1red by the amended FIFRA ox V -

- (2) to determlne 1f the proposed actlons may v1olate tolerance
regulatlons for food or feed crops establlshed under authorlty

“Lof the’ Federal Eood Drug and Cosmet1c Act (FFDCA)

v

) Total Pest1c1de Dosage .

i"

Thrs pollcy wh1ch allows the use of*" lesser dosages 1ano

-'way perm1ts the appllcatlon or use (by frequent or repeated
i ? ) . »
. appllcatlons) of a greater total quantlty of: pest1c1de w1th1n S

&

sa perlod of t1me.where spec1f1ed ‘on the approved label

¥ ‘.

~o




"-J'ﬂf~. . ;;j.”i; : -E: w-.li,fw"h;';('_.ﬁ*'ff' ' :”;;Q.'ﬂ.' i.c;/f}.j.u
The th1rd 1tem ls about EPA pollcy concern1ng tank 'f’-q ';”
¢ Ty

et :m1xes and ser1a1 app11cat10ns.uﬂz.;>- T R L o

-ff_ Pest1c1de Regulatory Not1ce 73- 1 1nd1cates there'have
'":,begn many questlons ralsed Wlth réspect to tank m1xes
(comb1natlons of two or. mome pest1c1des in the spray tank
.“ejat t1me of appllcatlon) and ser1a1 app11cat10n qf one 'f'jfi'qf"f
":g}‘pestlclde 1mmed1ate}y or shortly follow;ng the app11catlon |
;lof another, as the pract1ces re1ate to use 1ncon51stent |

":-Wlth the 1abe1 | |
Tank m1xes and ser1a1 app11catlons may ﬁpll into one'.__:Jl'.

TN . 3 Ce

.of several categor1es

-Category-l, ”Instructlons prov1ded for such use on - :
. one. or more gabels of EPA reglstered BRI
S R ¢’Iproducts,.f'_ e 17._' R

. . . s - N - . . ) ,"

Ecategory-ZQ_ Such use may be covered by an 1ntra state"

reglstratlon. .7 L e ‘:'-_,' ﬁ- AR T

.oe . . : . ) . 4

?__Category_3; TVarlous tank mixes and ser1a1 app11catlons
| Q',[:Pjhave been tested and recommended by
‘QAgrlcultural Experlment Statlons, Stateﬁm

N
Departments of Agr1chture or are common
.'~\ -D
agr1cu1tura1 pract1ces. _.f¥ 'L'“-‘j’;;qff,:.

Tank- m1xes or . ser1a1 appllcatlons recommended on EPA 1abels

(Category 1) are obv1ously con51stent w1th the 1abe1 and do not

/\constltute use 1nCon51stent W1th such 1abe1




.'h I pi-,,::-;“ ,£~ ? D L ‘
'ﬁ_j' Tamk m1xes and ser1a1 app11catlons reg1stered by a State.FTf.
p'tf (Category 2) w111 not be deemed uses 1ncon51stent w1th the k.gn .
: 54”’ F1na11y, the 1eglslat1ve hlstory of the amendeﬁ FIFRA
R e
' chearly shows that the Congress 1ntended EP@ to app1y th?l

wftest df re%sonablllty in’ enforc1ng mlsuse prov151ons. From ’
3;;; thls p01nt of V1ew, durlng.a transitlonal P rlod wh11e part1es
, §§ adJust to ‘the new 1aw tank m1xes and ser1a1 app11catlons 1n

.;?Category 3 w111 not be deeT@d use 1ncon51stent w1th the lahel

Coifr v '?,-f ';' ,-r';"'f’~ax o f. ) .f7r'.z-'
. . . : . 'I). . . ! ~

(a) the products 1n the m1x dre app11ed at a dosage'ratei

4

-’not to exceed the 1abe1 1nstructlons for use of.any“

K ~ .

f,f'_‘,y product in thp m1x“used 51ng1y for the. same set’ gf:pests_;.
RS ﬁh{ hl on the, same crOp, and 7*:; . :;;f@ htﬁ":{:{( B
: T : : . . ) -
(b) the 1abe1 ‘on one or more of the products does not j"Fv
. weipllcrkly 1nstruct aga1nst such m1xture. |

b,
N

~(

It must be recognlzed undef Categorles 2 and 3, that EPA
;has not rev1ewed qny efflcacy or human and env1ronmenta1 safety
rfdata on the COmblnatlon of products and the user app11es them |
"'1n thlS manner at hls own.. rlsk w1th respect to effects ‘'on crops yﬁ‘?f
"‘aﬁh app11cat10n equ1pment app11cator safety, env1ronmenta1 ‘

RSN T
C effects and tolerance pre harvest 1ntervals. The pollcy of

-deemlng sufh use not 1ncon51stent w1th the 1abe1, must not be 3

fconstrued as EPA approkal of the use.

e
9.

T e o,




w . o N

If adverse effects are observed rom any particular tank
mix oy serial appiication,fEPA may take appropriate action

to rule the}use of such specific mix. or serial application o
, |

- to be 1nconslstent w1th 1abe1 1nstruct10ns on a case-by- case

.

basls.' The Agency w111 be watchful for any adverse effects

-.that might accrue from any of above methods of application-

' The f1rst 1tem; "Exper1menta1 Use Permlts"‘ i11 p1ace a

_new wrlnkle for those obta1n1ng research and;development data
"and for those using such pest1c1des 1n demonstratlon efforts.
'Those persons who recommend 1n wr1t1ng the use of reglstered

!.pest1c1des at 1ess than 1abe1 dosage rates, pest1c1des comb1ned

~

1n tank m1xes or ser1a1 app11catlons of pest1c1des now can

evaluate the1r own role 1n these matters.“ The user has the

' 1n1t1a1 respon51b111ty, however, 1f he polnts to you w111

you be ab1e to JuStlfy your actlons7

-
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. GUIDELINES- FOR MINIMIZING PESTICIDE POLLUTION

 When Pesticidesl“come Pollutants v

Pest1c1des, when properly used are tools. When they -
move off target or are ofherW1se m1sused they become' .
pollutants. They would not be much of a problem if they
stayed where app11ed but the w1despread d1str1but10n of

DDT and 51m1lar compounds demonstrates that many pest1c1des

: do not rema1n ‘where applled and do rem1an in the’ enV1ronment

!

© for relat1vely long per1ods of t1me.

Pest1c1des become part1cularly 1mportant as pollutants.

when<they move 1nto water and cause e1ther 1mmed1ate tox1c1ty '

\ .

~to organ1sms present or, more serlously, are of a per51stent

'and accumulative nature and move into the food chain where
< ™ \ . '~
they\upset the normal lrfe cycle of organlsms,.1n such ways

as destroy1ng reproduct1ve.capac1ty, mak1ng the organ1sm

more vulnerable to predators by slow1ng the escape mechan1sm

0T_even by aCutely p01son1ng the predator at the end of the

////¥;;d cha1n. T "', - hﬂ_ : B l (/1

But areas other than water are also subJect ‘to pest1c1de

- contam1nat1on. When Sev1n is’ sprayed on ‘a f1eld where bees

‘are foraglng on weed- blossoms, the beekeeper considers 1t

‘*’a'u kY g i)

_a pollutiﬁt When 2 ;4D dr1fts from éhe h1ghway to 1nJure

' or k1ll grapes,1t is a pollutant " And the l1ndane 1llegally

used to treat da1ry Cows becomes a pollutant when 1t shows

ﬁp in the m1lk

W/

.
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. How Pest1c1des Move Off Target

Pest1c1des may. dr1ft away from the’ target Many factors

contr1bute, some phy51cal some cllmatlc.‘ The_smaller the

: the stronger the wind, the" greater the dr1ft

- spray droplet the further it w1ll dr1ft And, obviously,»4

The cholce of pest1c1des 1nfluences drift damage from -

tox1c1ty, phytotox1c1ty, 1llegal re51dues, and volatlllzatlon._

N

™~
Cholce of the proper formulatlon w1l1 duce drlft as w1ll

,uuse of th1ckeners. -And ch0051ng the r1ght mach1nery for a’

T

part1cular jbb is . most 1mportant.
Pest1c1desadhere t1ght1y to soil- part1cles Consequently,

any type of er051on -- runoff or sheet eroslon, or w1nd

.»er051on -- transports the pest1c1des along w1th the s0il

part1cles. Conversely, cultufal pract1ces that prevent

5011 er051on also prevent pest1c1de movement and.pollutlon.

Because of the t1ght adsorptlon to 5011 part1cles, D _

e .

".»leachlng 1nto ground ater is not a part1cularly 51gn1f1cant a:

A

means of pest1c1de transport and contam1natlon..r'
Pest1c1de re51dues on foods, both 1llegal and w1th1n :
tolerance 11m1ts, may- be further d1str1buted by humans

*

and anlmals who consume the food and‘excrete‘the pest1c1de

- e1ther dlreetly or‘asﬁa_contamrnant1of,meat,_eggs, or m11k

S . \

5




Poor ch01ce of a pest1c1de fog a. g1ven problem

: 1ncreases pollutlon. In most cases a short- lived, blologlcally
_de radable, non-accumulatlve compound\may'be subst1tuted

y er51stent accumulatlve, envrronmentally dangerous'

_d{ The use of DDT for a. mosqu1to 1arv1c1de ovi; the
'h1gh1y active modern blodegradable 1arv1c1des wou1d be a 'A3;
- bad ch01ce, even 1f it were not now 111ega1 | .
The careless operator hurts h1mse1f hlS customers; and
”hls env1ronment through poor 1ocatlon of sprayer f1111ng |
»statlons, 'slipshod tank f1111ng procedures,»1nsuff1c1ent ’

: mechan1ca1 safeguards agalnst contam1nag10n acc1denta1

.SplllS, and poor dlsposal of 1eft over m1xed spray, surp1us s

: pest1c1des, and used conta1ners. Poor operatlonal procedures

and mlsuses are probably thevgreatest»contr1butors to3pest1e1deg

'Jpollution."

Being aware of these sources of pollutlon one then shou1d

'o'come up w1th pract1ca1 solutlons based on- ex1st1ng :
> ivi
methods and materlals wh1ch w111 gqﬁatly m1n1mlze the

be ab1e

contrlbutlo. of agrlculture, and otﬁ%r users, to pest1c1de"d"

":pollutlon of our: env1ronment 'The ollow1ng are. some
' : 'con51deratlons. Thosegégzsented are by no means-ﬂ‘
‘"bcomplete, but are glven as examples ‘and to stimulate

‘further preventatlve pract1ces..)'1“‘\‘T .:o-




A Checklist for_PracticalFSolutiORs to. Pesticide Pollution

. I .

.' .

AL

K

: a‘control.problemg; Many urban.or_suburban applications

.l1ttle is ga1ned by spraylng

. e CoL e L
- Is the treatment necessary? First make sure you have

. _'(

uare not necessary o o o ‘ o S

For example, oak leaf skeleton1zer occurs late in

Cel

r

summer when leaves ‘are soon’ com;ng off anyway, S0 -

'«.,..

.,'s

In agr1cu1ture, 1s the pest numerous enough to cause
econom1c damage’ W1ll the'jncreased productlon pay-

for the cost of ;reatment?_ What are the alternate'

1

methods of-control?-.Maybevthe applrtatlon_should
. . , N A

‘not be made.. " . . T

oW

Will ‘crop rotation or other cul'tural practices

solve.the problem? o

'.‘I

If treatment is necessary

FVEEN

A.

.Cons1der other problems bes1de control -- sens1t1ve

}.

-crops, streams, people, houses, bees.'

I
Cons1der publ1c relat1ons 1/an 1nformed publ1c

-
1. : f'

';‘1svmore-cooperat1ve,=.Be-as-1nconsp1cuous as

E poSsible.,' : L



Steps that reduce pest1C1de pollutlon -

Prevent drift f ' .' BT ‘j‘"
The smaller the droplet -and the greater the w1nd
‘the further the pest1c1de w1ll dr1ft |

-1.: Plan theqfarm or f1eld layout

a. “Con51der preva111ng w1nds to m1n1mlze dr1ft.f
b, Lengthen flelds,“lower hedgerows,mremove

v hobs&ructlons. P 7‘1; S n\

xﬁ?- Reduces turn arounds and overlapplng '
of pest1c1des. | |

",-- Allows agrlcultural a1rcraft to rema1n

low m1n1m121ng dr1ft. | :T L f ,“,a;.Z

¢+

. c. -Con51der crop pest1c1de requ1rements.

By Plant the crops wh1ch w;ll requ17e

:_llttle or no pest1c1de use nearest ;
sen51t1ve areas 5- houses and-farmj‘

'-bulldlngs, ponds and streams, bee

"yards, pastures and . forage crops. o

.

1Leave buffer areas such as crops not

LB

f'requlrrng treatment or requ1r1ng only -

Asafer mater1als, oT. leave hedgerows

-

':_between crops and sens1t1ve areas. o

The border rows of a crop can be -

treated W1th safer mater1als.’




-;"“' S Where possible avoid planting crops“ B
i"“ L _-' o ; w1th h1gh pest1c1de requ1rements

‘,oadJacent to or close upw1nd from crops that

)

are sensitive elther from phytotox1c1tyJ6r

'3b o Lo .residue Standpoint,_ For ex%mples, if-

.7 - 2,4-D is to be used on corn, do not plant \w
N _
o f-beans or tomatoes adJacent.;

d. -Do- not place pastures néxt to cr0ps requ1r1ng
several pest1c1de app11cat1ons such as

'fresh market sweet corn or an orchard

I «

2. Choose equ1pment that w1ll m1n1m1ze dr1ft ' _f',‘

S . .
. . o %4

Coa. GrOUnd equ1pment -= slower, but less,chance

-of dr1ft than aer1al equ1pment
'Boom equ1pment’

jUse lower pressures and spray d1scs

. w1th larger or1f1ces to 1ncrease droplet -
hfs1ze | :
D "f"_" L e Choose best type of nozzle ' Hollow

cone - nozzles produce more f1ne droplets

P

N

: than flat fan nozzles

’

L - Ce- Keep booms mounted as low as possible v

T to reduce w1nd effects Use closer‘

_ nozzle spac1ng and w1der fan angles

~-e_P051t10n boom-.to glve 1arger droplets '%ﬁl _
g,: . :fm . S L A

e D as-ground speed;lncreases. %ﬁﬁff




h}

T11ted forward g1ves f1ner droplets

R fﬂ.. T1lted backWard g1ves larger droplets y

&

if- Be sure mach1nenr1s properly cal1brated ;?
;\ - . not overdos1ng | |
A1rblast equ1pment -- more chance of dr1ft -;
h: than w1th boom equ1pment |
- Determ1ne effect1ve swath w1dth and
&5gj v' o eli e e cal1bratel' Lay out f1e1d accord1ngly
| | | Operate in l1ttle oT no w1nd ot'“
'only lel w1nd éause~dr1ft "bUt”}t'
- w1ll d1stort the swath pattern . 'fvl B
C=- Choose t1me to operate when dr1ft 1s. |
| away from sens1t1ve areas. .ffhf';
Lo .”.d’ - Posltlon nozzles to g1ve larger droplets
o Fac1ng 1nto.a1r.blast-g1ves flnest
’“;droplets | o
lD1rected w1th air blast g1ves coarsest

'fdroplets if fﬂ'.'> . a' ':;

Lower pump pressures g1ve larger droplets.‘*d'
-- When spray1ng near sens1t1ve areas be.'f
sure a1rblast 1s d1rected away*_ ‘
'4,b._fAer1al equ1pment w1ll get the Job—done’ﬁf.
:bﬁghqu1ck1y and econom1caFly tak1ng advantage

'of best weather cond1t1ons..~

L]
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-

" no dr1bb11ng 1n turns_;“

- Conslder new machlnery'such-as’“f

N

- Use higher dosages per actre, larger
-Use h er rger

droplets. UTtra. low Yolume.will.increase~ -

\]

g chances of‘drift._, .;_~:

Mount nozzles away from w1ng t1p so

" that spray is not sucked 1nto vort1ces*-
Solld cone or fan nozzles form 1a;ger

'jdrops than hollow cones.'_‘j

&

.Pos1tlon boom to glve larger droplets.-

,Tllted sllghtly forward g1Ves_r
[flnest droplets.
'Tllted backward 40 to. 90 glves

\J"

"'coarsest droplets.

.Use lower pump pressures for larger
_droplets. jﬂJ

‘Be -sure your shut off is: pos1t1ve --l

Use pos1t1ve

ﬂshut off nozzlea.

1

s

controlled dropl,et 51ze boomSw o

( .

"-controlled por051ty spray heads, foam

'formlng nozzles._ -

't

'Fly as low and slow as poss1ble f'

cons1stent wlth good‘spray technlque.,}

e

L

Jdo-



== Fly downW1nd from sen51t1ve areas --

S ¥ you must fly upw1nd from sen51t1ve;

o

,.areas, fly W1th the w1nd or - 1nto it.

= e ,Arrange swaths at r1ght angles, not o "w“
para11e1 to streams..

SIi:Choose the R ght pest1c1de and formulatlon )';

to m1n1mlze r1ft problems.-

T - ‘f .

1

3.{yh-. L a,- Use the safer chem1ca1 accordr&i to the 7._

. c1rcumstances._ Examples. '

f~‘ . If treat1ng for a1fa1fa weeV11
o _;Parathlon is generally 1ess

o z.pddtox1c 'to flSh than ma1ath10n;

PR S f-but much more tox1c to humans.f;f

| Does “the alfalfa field border

a stream or 1s 1t near a house?

f Are fences t1ght7- W111 cattle ;_'*h“,g

1 - '

"njbreak 1n’ If there 1s a chance

LA A

SRy o R .,:’ .of thls, don t use parath;on. ff

| ",-lii:s'

;;If the a1fa1faﬁls weedy and;ﬁ'

T

dandellons are in bloom and

‘attractrng bees, Sev1n is a. poofﬁ
. e ST 1.'_.'ch01ce.
';%{ If beans or. tomatoes or other sen51t1ve

crops must be planted adJacent to




&

-/
"
.
N

‘e . . "y
.‘:. L N ! - - L ..‘
‘ ' ‘corn use atrazinefrathér“than 2;4-D: L
) .BUtnrememBef,'high'doses‘df atfazin;fff
- . ;may 1n3ure sen51t1ve crops p1anted ;.T
‘ ;; © . the f6110w1ng year, i, e. oaxs, “n ;
’ SR ’ 5 alfalfay vegetables. :1' g fahgf.,j " ;I;H;f
| : X | : Choose the rbght formulatlon ':'_;f-tlaf;:ﬁrffffT
) ' ‘ Q';4? Sprays drlft 1ess than dusts o L~3_T7, : -
., ‘ .
' | ‘ Granules "drift 1ess than sprays B
'K"" %§"_:..;;w' : jf Thlkkeners.or add1t1ves may be;needed
ST e and used undef ;ome cond1t1ons such_:L 'i
. f aé:cher 11ne malntenance roaﬂslde " .
; s '“spra;fng, efc.f_-‘J.'- 'TET ] o
_ﬁgwaf -#:.;_.3;. {4;. Do the Job at the proper tlmé - ;- ]
o o ; \ nﬂ_nﬂa. -&hgn;yaather conle}ons are r1ght

- Lowhwln&; away from sen51t1ve areas.

Emcf

Aruitoxt provided by Eic:



«

>2 Alternate cultlvated crops such as corn w1th

'-others sudh as oats, alfalfa. Leave sod buffer

s :ﬁ | f)“ 'i ﬂa;ea, settllng ponds, or. d1kes between cultlvated l
e i } |'l N tfcrops and stream. Other th1ngs being equal
" T "-'_'"there is veryvllttle pest1c1de run off from §
;{.f_'; o f‘.mkf.;_orchards w1th a sod f10£§¥§,w _i;f
e o 3.f_Plan locatlon of“ﬂlgh pestlcfde reQulrement ]
o crops w1th topoéraphy in. m1nd Don t plan; .g

‘l;f Use‘ﬁll pest1c1des only as lLbeled pay1ng

pt@o dosages, 11m1tatlons, and

i attentlon

'dl}‘ P01nts to con51der ; ug? -é 1.f ,,ﬁ',_ 1.1. u;Q'm

a. Rhyto;oxici’-ty

;ﬂif;overdosed7

ERIC " = .0 oy

Aruitoxt provided by Eic:



W 11»peT51st in the env1ronment and e1therf

are not present.

-\u

FlSh tOXlClty - if dralnage or er051on

threatens nearby waters,‘choose pest1c1des

s

hav1ng 1ow tox1c1ty to flsh

- ~

accumulatzve cﬁemlcals ? cost should not?’

be the most 1mportant factor. Don t use

S ——. . v,

accumulatlve pest1c1des as]aquatlc 1arv1c1des.

ERI

A uitoxt provided by exc [



'3x;:”1 F111;ng the;tankf

A source of st1c1de polIutlon.,

Tt S

“_r“.: i

bank sﬁﬁthat;

-
B

Or thh establlshed StatIODSﬂ_

0

Regrade to change slope and dralnage

s . cod
Constr'ct an apron and sump to catch

: 9.

overflow and drainage for szfe dlsposal.*_V;.5

v‘_,__ 3 -t -
DR S

Use proper‘tank flllung equ1pment ;;pf.f*

~

'--~Use sepiraﬁe pump for f1111ng where _:J,:

o
. .

W :'}_ﬁ'_a' ."-- ff37: tank part1cu1ar1yndf the same pump.
'Jg;?n,”pl?;k,'i»u_j”‘lf{ is. used for both spraylng and f1111ng ,-"f?'

. Suspend flller hose from pump so that
P there 15 -a - space between end of hose Qw'urﬁ
K 2, . .

‘;1 r and surface of spray m1x yn fu11 tank

.j%'to prevent back slphonlng.u

\ . N 3 ."“: .‘ BN ~

[MC AT S O (1 BRI
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e ,Use'good“filling techniqUegr
L Stay“withisprayer while‘fiiling. -

SR ' Don't let it run over while your back

“is turned.

-- Protect yourseif Withfproﬁen

Ao instructed by the label. 7
----Use ‘minimum amodht of pest1c1de o

necessary. The 1abe1!wy11 g1ve you

L . : ,the,range. Follow,reg mmendat10n57f4
: - 3 L} . :

Vo .,:[ more won't work better;

;f'--nBefore add1ng the pest1c1de, make a

f1na1‘check. Is the 1ntended use speclﬁled

?&nthe]abe17 Is the w1nd st111 doW'“

“".i'Account for all empty'pesticide
conta1ners and takg them back to your

~storage. Don t 1eave them oﬁ’the bank
e L ‘1‘,51‘ :

-to fa11 in the water. ‘& El
* ; PN ' . i .

, yd, . Use good app11cat1on technlqurﬁ

USe requ1red protect1ve gear (see 1abe1)
I o = 5c vInvestlgate ‘filtered air equlpment --

{'holmets,.tractor cabs, agr1cu1tura1 £

e . .a1rcf&ft cockp1ts Have'water‘and-ﬁ .

B
-

> -+ .. .. commercial hamdcleaner on the sprayer

. ' . o R




:'f 'f acc1denta1 contactgw1th spray
X
i == Check constantly for drlft overd051ng,
‘&{- | - 'unauthorlzed persons 1n treated area,_
" '. \ - ~
other poor condltlons. Stop spraying-
_ if necessary. oo . '}
. . -- Have alternate areas. available to
. 3 : ' . o Cor
e St . treat in case you have spray left
# & over.: Do not leave puddles 6f.§pray
S mix or dump indisériminately. St
Adapted from the Cornell Fact Sheet #4-86, Dated
June 7, 1971, by J. E Dewey and R. F. Pendleton
4 . L. ./
(]
1,}C 57" _ o
42 .




* AGRICULTURAL_ SPRAY ADJUVANTS

The dlscovery, a few short years ago, t at spectacular

.1mprovement in. the performance of many f011ag app11ed ‘ar

herb1c1des was p0551b1e when certa1n surfactant were

L
1nc1uded in the. spray solutlon, f;mmly establlshed at least
vone role of the. agr1cu1tura1 spray adJuvant in 1mprov1ng

the eff1c1ency of pest1c1de chem1cals..

L R

Slnce then we have been be51eged by a whole gamut

of surfactants and other add1t1ves,-of varylng effect1veness,
from which ‘the 1nvest1gator, app11cator,dpr grower mUSt
choose the proper product for his: part1cu1ar app11catlon.
.3It 1s,from this massgof,confuslon_over what surfactants
are, what adjuvarnts are, and.which one dofybu-uselwhen ang//“
where,'that.we must;try to provide some order and;undér:
=gmstand1ng j: i N ’ .var"”/
» It 1s part1cu1ar1y timely -now- w1th av1d pub11c 1nterest

L

in,'and Federal scrut1ny of, chem1ca1 usage and 1ts re1at10n-

ship to the env;ronment, prov;dlngvaddltlonal pressure'tof'

improve'our efficiency in‘the use of“agricultural'chemicals.”.

... The rema1nder of this dlscu551on will be. presented
. to 1nc1ude def1n1tlons, functlons of spra?‘adjuvants,vand

a product 115t of adJuVants‘sultable for.proV1d;ng these-'

»

functions. R i

. -

-



v

| DEFINITI‘ONS':_

_AdJuvant ;"w' _f:,'-_f:; 2 i _
¢ ‘The d1ct1onary def1nes "adJuvant" as‘;."substaﬁce\'

~

_added to a prascr1pt1on to a1d the operatlon of the ma1n_‘

1ngred1ent " A sprayﬂadJuvant performs th1s funct1on in-

/

the app11cat1on of an agr1cu1tura1’chem1ca1 ' An effectiVe

7

~spray adJuvant may be formulated to conta1n one or more.
~/Qf/'surfactants,'solventssor co- solvents, solub1112ers, buffer1ng
T v S ~

agents{'film formers; and.other components to prov1de the .

-propert1es 1lsted under “Functlons._

*

A

Surfactant.

A surfactant is a "surface act1ve agent " 'Its'

'pr1mary functlon is. that of a’ wett1ng agent or as a:
.component of. an emu1s1f1er or a spray adJuvant Some

. 'surfactants have been used successfully to enhance herb1c1da1

,

‘.‘ - aCthlty o o . .." R - e . w:‘
Ions: a
=ons ‘

Many water soluble mater1a1s, when dlssolved in water,.

3

'_sp11t apart 1nto electr1ca11y charged atoms or’ groups of

‘atoms ca11ed 1ons. The 1ons w1th the negat1ve charge arev.
: i) 1\,./'1 .

-called. anions and ;hose w1th the. pos1t1ve charge are cat1onsf




Anlonlc Lo A S
Th¥ surfactants, whose negatlvely charged ion prov1des

the Surface actlve pr0pert1es, are called anion- actlve or’

. . . Lo
' . : B . .

-anronlc, ",”" T '_rfh_ ’

-".e.g'.,"SodiL'lm+ (1aur71 sulfare)" _-f | j: o 1ﬁ.y7

Cat1on1c~. 5"';_" S 'r; | 'ﬂn

o
’ )

10]’11C.

ionize

- n water. and are therefore: non- ion adtlve or nonlonlc.
e;glr ethylene glycol alcohol,-alkylarylpoly Cethxlene o
“oxy) ethanol S o .

) »
-
.
: B 3
L ™~
. . L. - .
. ; .. a
.o . 'y S
. -
Lo o [}
. o 5 L
. . - ¢ u
/\ ’ 4
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Funct1ons of Spray Adluvants’f

A spray solutlon may. have one or more of the follow1ng

functlons to perform 1n order to prov1de a safe and effect1vﬂ

-I

app11cat10n.

(28
LA .
-

1. Wett1ng of fol1age and/or pest

2. Mod1fy1ng rate of evaporatlon of spray

Improv1ng weatherab111ty of spray. depos1t

3
4. fEnhanc1ng penetrat1on and translocat1on
5 {AdJustlng pH of spray solut1on and depos1t

oK prolong 11fe of a1ka11ne sens1t1ve pest1c1des -

- b reduce Te- entry3t1me follow1ng app11cat10n o

. B ,f‘ o of hazardous chem1cals'
6. ;Improv1ng un1form1ty of-deposit
7. Improv1ng compat1b111ty of m1xtures
* ‘%;f Prov1d1ng safety to the treated crop
9. Reduc1ng the dr1ft hazard |

10. yComply;ng»w1th FDA requ1rements,

The follow1ng br1ef d1scusslon of each of the above':
ten po1nts may be he1pfu1 in c1ar1fy1ng the many functlons

f performed by the proper spray adJuvant

1. Wett1ng,of foli age !nd/or pest ;
. vAdequate wett1ng is requ1red to prov1de good o
‘-retentlon and coverage of spray solut1on ,A'

SRR R " ‘su1tab1ebsurfactant,‘at the proper concentration,'

.




o w111 norma11y sufflce,'a1though>certa1n p1ants
and pests may have spec1a1 requ1rements. *_Ff

2. MOdlle*g rate of evaporatlon of spray

The need for reduc1ng the rate of eyaporatlon of

- .a. spray solutlon app11ed at two to three gallons

per acre in a hot dry area is obv1ou5'h The need

have the spray dry as rap1d1y as posslble. Both
functlons can be performed by a proper

adJuvant

it b‘"Systemlc" pest1c1des have thls ab111ty
.'3The1r absorptlon/ian/he enhanced and. certa1n

stemic ehemlcals‘can be_made.to penetratehf

v

ERIC

Aruitoxt provided by Eic:



- : ;plant cut1c1es throdgh the use ‘of a su1tab1e M

. 'adJuvant. 'v=1__3 N E ;;'9 _ ;:hj'gjfa» «:]: ‘5”

' Translocatlon is’ 1nc1uded as part of the systemlc ;
'performance a1thou%h I'm aware of no documented |

ev1dence to- show that translocatlon 1s enhanced

an adJuvant..

-; through the use o

‘ rr_f._' o 5."AdJustrgg_pH spray solutlon and dep051t

degrade rap1d1y under even m11d1y a1ka11ne

cond1t10ns,.found-1n,sme natura1 waterS‘and

: on certain'leaffsurfaces. Bufferlng adJuvants

'&’L ;f;; - can- prolong the effectlve 11fe of a1ka11ne‘

. A". . > .
. .semnsitive chem1cals under these cond1t10ns. ¥

hq'fEXperlmental*aHJuVants are currently under

‘{teSt for rdduc1ng re- entry t1me follow1ng
Aapp11catlon of h1gh1y toX1c pest1c1des.

6. .Improvrggﬁunlformlty of dep051t

It is almost ax1omat1c that w1th non- systemgc 5

3

*_rpest1c1des, the qua11ty of performance of a

_of the spray.dep051t ThlS 1s partltula Y

and un1form coverage.




’.

-'17;_3Compat1b111ty of m1xtures ﬂci e h: ”.f;fﬁ 5;‘"13’:_ff
- 1W1th the saV1ngs in labor costs to be obta1ned o

'from d01ng more than one Job w1th a 51ng1e i
“v‘appllcatlon, the effort is made frequently o ) ;,ﬂj'
:to m1x varlous comb1natlons of pest1c1des, and |

-__pest1c1des w1th 11QULd fert1112ers 1n the same

.y

- spray tank for 51mu1taneous app11catlon. The~*

attendant compat1b111ty problems can freqﬁently

fi_be corrected w1th the proper adJuvant

8. Safety to crop

Certa1n1y we do not w1sh to harm the crop wh1ch
"we are try1ng to prot?ct ThlS often happens, how-
‘_g" o ever, w1th chem1cals that are potent1a11y phytotox1c.
: \'”v'i: L _h The hazard can be 1ncreased through the use of the
N | wrong adJuvant or substantlally reduced through the:

“'qh;'ce of a proper one.

ift reductlon ,v" e S ','%'

:Qﬁc.' if: 1 : ;_'No method currently in. use}for reduclng dr1ft of
' | pest1c1de sprays, 1s ent1re1y satlsfactory ?he'
_ﬂf h . ijOSt prom151ng of the new approaches to dr1ft |
| "reductlon is . the use of spec1a1 foam1ng adJuvants
app11ed through foam generat1ng pumps or nozzles,:'
iioften from convent10na1 aer1a1 or. ground equ1pment
fSpec1a1 app11catlon problems may st111 favor spray o

. th1ckeners or 1nvert emulslons. j.' '




"10.. FDA' approval R _ |
kThe Code of Federal Regulat1ons, T1tle 21 Part'
‘.vn .

p@;”f' ' ”h. f 121. lQZ exempts from the requ1rement of a tolerance.

e those- adJuvants, 1dent1f1ed and ‘used 1n accordance

| h_w1th 120.1001 () and (d) wh1ch are added to o

: v

”-'pest1c1de use d1lut10ns by a grower or applicator
:_prlor to appl1cat10n to raw agr1cultural commod1t1es.

: All spray adJuvants must comply w1th these requ1rementsd¢ﬂ

The funct1ons and: propert1es of spray adJuvants l1sted

:

','above can contr1bute substantlally to safe and effect1ve pest

;control Any one of the funct1ons may be 1mportant 1n a

3pglven app11cat10n._ It 1s not llkely that all would be of
';concern in -a slngle appllcatlon. | "‘ _
| Although a. sangle adJuvant may prov1de more than one ofg

: the above propertles, no s1ngle product can prov1de them all
' »
“‘}As a result there are: a var1ety of spray adJuvants avallable-

- . -

bwh1ch have been formulated to encompass those functlons wh1ch:
."_ are 1mportant to a part1cular type- of appllcatlon. .
| The agr1cultural spray adJuvant 1s one more. nseful tool

for 1mprov1ng the effe“tgvenes; ofvpest control and the safety

of chem1cal appl1at10n and as w1th any chem1cal only_the._}s

f.;proper spray adJuvant w1ll do the proper JOb o u_:ﬁ \-:&,]d

uw

- ,.‘l

"In part from Wash1ngton Pest Control Handbook Wash1ngton State -,
'~ " University, Washington State Department of Agrlculture, Novem- o
- ber 1, 1971 pps l77 181 :




R '.'v'--_VA-R*IABL'Eﬂs .AFFECTING THE EFFICACY OF PESTICIDES e
L WHEN APPLIED TOIPLANTS IMALS AND soiL.

-.4

& .I’ -
_“. l :we‘“w : -._..-;';",-' B ;'"
/Many DCStQLnde labels glvé 1nstruct1ons about _;-“.-'
cert?m cond1t1ons that may exn;t“when apply1ng
. | pest1c1des.--r Do not 1gnore these. They can cost o
o i?: you money Remember, read the enti’re pest1c1de PR
label and understand 1t before you apply pest1c1de_
. . -'1 .
:Lf you are not sure what 1t tells you please con—'
N "tact your . local extens1on agent or your pest1c1de
S \lealer ‘for- ass1stance
‘ e
"... .
R
. N

ERIC - 0 ° 8
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.“There :are three methods by wh1ch the world food reserve may‘
’.'be 1mproved ~One. 1s by@us1ng h1gh y1eld1ng seed to a better

ffertilizer

"1jThe th1rd method of 1mprov1ng world food resérve is through
Co better pest control It has been est1mated_that l/3 of the;;

_The world food reserVegls decrea51ng»annually-' For example,

5there were. 95 days of world food reserVe

ﬂ'n 1961 but the-

advantage. A second

world's plant food is lost to pests Prese tly, the maJor1ty

‘fof the work on plant pest control 1s w1th the use of pest1c1des.»-

l‘_ Everyth1ng be1ng equal, the results that one obta1ns from L

5

Q»y.‘ .

-“'the use of pest1c1des on plants to control pests should be

ﬂ"they ate recommended and- appl1ed dlfferently than tha
. -hprescr1bed method, then the results: obta1ne f”_
;:;would be questlonable. Many years'of”Work and as much
: fas 10 mllllon dollars have - gone 1nto the selectlon and the 3
- development of a pest1c1de to control a spec1fic pest

| A

‘de51rable ‘when they are used .as; reCommended 0n the. other ﬁﬁ{j'

hand, however Cife pest1c1des are used other than £or what:

A e



problem. aTherefore

-‘ ! . : ; * §Q\ . .

'are seVeral factors that affect the effectlvenéss of




.b
'_*. L ‘e
.

Many plant surfaces are hard to wet thus for sat1sfactory Ty

‘o

results wher applylng certa1n pest1c1des a’ wett1ng agent oj:_.f
" ﬁ surfactant should be used Many weeds are: extremely hard" |

' to wet,.therefore, surfactants may be requ1red for satis-
factory weed control One should be careful however when__'“
_" us1ng wett1ng agents ‘or surfactants Some pestlcrdes have:;jh o
KR the - correct amount of Wettlng agents 1ncorporated w1th the ‘~Q>':
. pest1c1de _and the add1t1on of“st1ll more wett1ng agent R
woufd cause excess foam1ng 1n the tank and run off of the
act1Ve fmgred1ent from the leaf Gurﬁace Therefore always
fqlllw{the 1nstru;t1ons on the label and the recommendat1ons
‘-q.ff'.m yourLand Grant Un1vers1ty e

~.‘_.

There are several ways that the mechan1cal aspects ef the'“.pﬁflf
3_spray equ1pment w1lL affect the eff1c1ency of- pest control,t'

_’“7: No pest1c1de appllcator equ1pment regardless of the cost_'
,ij;v"1s more effect1ve than the operator of the equ1pment The'._ O
B ‘results obtalned W1th a $20 000 p1ece of spray equ1pment iT;_. :"3“
= 'w1th ‘a sloppy operator ”wlll not be” s"W ect1ve for pestﬁ .
*bf;fjcontrol as w1th a p1ece of equ1pment that costs 1/2 or
even 1/4 as much that has a consclentlous, common sense

operator : Thus,.the operator becomes the key of Success or wf'
fa1lure Low volume spray1ng reqU1res exactness 1n appl1caﬁ1on“
A m1stake when spray1ng at lOX becomes(Z EJZ t1mes-greater.
than when ‘the sam;§m1stake ‘was made at 4X concentrat1on | '
' Therefore a consc1ent1ousr_respons1ble operator 1s econom1cal
ﬁ%,f:when one’ 1s apply1ng low volume sprays ' pj@t K

3 N

There is- no. subst1tute for a properly cal1brat§d sprayer
The mach1ne 1s e1ther cal1brated or- 1t is not. There 1s
no 1n etween A sprayer should be checked frequently to

determlne if 1t 1s actually spray1ng out the prescr1bed AR -
amount of act1vq 1ngred1ent - It 1s equally 1mportant that
#;?*ﬂ the sprayer be del1ver1ng the gorrect amount of tox1n
' » - , : . _
. u"fgffhg;”,, "“‘-9; i e _~‘.v~; “-.'_ wgp af
3 o .. rd‘ l,“....- ~'F' .'-" T ' .. ' ";"‘ . . “. .I: '
o 7 I .:_'uv . 3 o . “ .;: | .. Q t‘ .
l.‘ ’ '!j:" R 49 ‘ o . .
- T : P
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”f:-from the de51gnated nozzPes tis expensyve and‘extremely
;ﬁhdlsapp01nt1ng to find that approxlmately.l bushbl of pegches‘

from your. trees has brown rot smmply becaus%.you,'as~the
owner, fa11ed to check on ca11brat1on and 2/3 of the aq;1ve"

af1hgred1ent was be1ng d1Scharged through the 2 lqyer nozzleS‘}

rﬁxher than the proper 4 upper ones. ’”Thus, Careless nis-
étakes ‘cost exxremely high and greatly re‘bce fthe net ‘
prof1ts All mechan1cal pest1cnde appl1cat1on equlpment '

should be checked da1ly for general functlon., %');L

':. The "env1ronment" 1s a. maJor factor that 1nfluences the'
:Aeffectlveness of pest1c1des thav a;e apﬂ11ed to: plants ‘ .
. If a rain occurs before the pest1c1de“1s“dry'~1t will wash ;
off and the. applmcatlon must be repea;ed Slm1larly, a long -
"prolonged Tain w1ll result 1n pestlclde erqs1on and short

"';;re51dual l1fe of -the pestlclde Coe O

4
L

ﬂExtreme temperatpres also 1nfluence' the act1vrty of certa1n
f'pestlcldes - 0il, for example, should never{be appl1ed
: 'when the temperature is expected to be, above 85 or below
'-Jf35 F.- 0il. w1ll frequently ‘cause severe phytotox1c1ty whenr

o

<§

'wappl1ed w1th prevalllng 1ncompat1ble temperatures. L1qu1d

' apest1c1des should never be - perm1tted to freeze during w1nter

j.“One should always be careful when applylng herb1c1des to

}'fweﬁxher unless it 1s speclf1ed on the. 1abel that activity,.
‘ ~I1s ‘not’ altered by freeang - I have. had experienqe w1th the
-“f;<use of l1qu1d pardthlon that had been frozen. The results
- Qwere extremely damaglng w1th more of thE character1§t1cs of

S a herb1c1de that that‘of an~1nseCt1c1de SRS . =.

.'.-_l‘

dfareas that are subJect o overflows Under thpse cond1t10ns

che herb1c1de may.. be washed to. an untreated*area and k1P1

. non- target plants. «Thesf cond1t1ons would be expen51vz and

51m1larly the k1ll of the target plants would be reduced

.»7‘ & o : . . \ﬁ

N $s -

o

.
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‘ ‘

W1nd and .Sstrong air currents are n1ghtmares to pest1c1de

-app11cators . This statement 1s ‘true whether work1ng with .~ &

ufa1rcraft‘or ground equ1pment Coverage of the target is-

fseverely reduced when pest1c1des are app11ed dur1ng 10 to

*20 mph w1nd,currents Thus, more mater1al is requnred to
*'cover the target and a greater 11ab111ty ex1sts as far as- .’

d@hft ‘to non- target plants - The pﬁhnc1p1e pf not- spraymgll_l,_'_,ﬂ_,,,y._,.er
»
dur1ng 10 to 20 ‘mph w1nd storms must. be thoroughly under-

‘stood The pesticide effect1veness is.greatly reduced,

drift hazzards to non- target areas are extensive and the'

poss1b111ty of a pest1c1de acQ1dent is- quadrupled Therefore
apply sprays when ‘theg wind veloc1ty 1s below 10 mph,p '
preferably much leds. . - g T N

The blologlcal factor cannot be over empha51zed 1n ‘a well
developed pest1c1de program. In other wonds thelcommerc1al
pest1c1de appl1cator or the grower must be. somewhat knowledge-

AN able 0 theﬂnature of plant pests.. He must have a general C .
e o
FJ Concept o >.e life. cycle&of a spec1f1c 1nsect or a disease_;

o

coa
v

?“'

.y

-
b3

cycle pf 2 dise Se that he is try1ng to control Every

V pest1c1de appllcatf\n\made ‘when there dare no pests present

1ncreases~the cost of’ pro tion and reduces the‘prof1t

: marg1n Growers should have a‘generalyknowledge that powdery

A

' m11dew fg.most severe 1n dry weather apple scab is.most:

severe'dur1ng cool, wet weathér;»and that a’ drought.dur1ng
the pr1mary 1nfect1on peﬁ&od w1ll break- the: scab disease
cycle : S1m11arly that plant m1tes are more destructlve

. '4»'

dur1ng a hot dry year than dur1ng a weu one. L e
A ; . S
It was determ1ned 1n Gal1forn1a that ll\appllcatlonsﬁ§f ' ' o

streptomyc1n was app11ed to péars for fire bl1ght coftrol = . ‘
before the fire bl1ght bac&erla wenp actually present ThUSﬁ
tHe cost o{ pest ¢ontrol was exce551ve Careless use of |

..

pest1¢1des such as excess;ve appl1ca¢10ns freguently lead .



e ) . v
to tolerance or re51stance by the target " pest ~ Be fam111ar
with the crop you are ‘trying to produce, know what pests

ffattack the crop and when they should be controlled Do
not apply a pest1c1de haphazzardly B

Generally speaklng, pest1c1des have a good effectlve marglnk
~ formulated into them to offset the phy51cal mechanlcal '

S Wﬁenv1ronmenta1 --and.. blologlcal factors.thatwreduce their__
a eff1c1ency 1n pest control. Therefore, if one usey‘good
common sense when app1y1ng pest1c1des.they dan .expect a

reasonable return- on thelr—dollar—invested R
. . ) K N ‘ 7" - : .

5




: EFFECTIVENESS OF PESTICIDES APPLIED TO “THE SOIL -(M A H Kates)
— Many factors 1nf1uence ‘the effect1veness of a.
pest1c1de You have heard many of the factors d.&
'assoc1ated w1th app11cat10ns to the plant. 'Anyf"
chemlcal app11ed to the 5011 surface loses some

of 1ts potent1al pest1c1dal act1v1ty due to flxatlon"

on 5011 part1cles leach1ng, volatlllzatlon from'

the surface, photodecomp051tlon and m1crob1al

decomp051t10n ' These losses are taken into account

w1th the recommended rates_ofﬂpest1c1des MThey allow‘
N
suff1c1ent materlal ‘to glve max1mum pest control

and at the same t1me m1n1mlze 5011 and crop re51dues
Many of the pest1c1de losses can be assoc1ated w1th

L 5011 characterlstlcs. _ff o - f-': 'ﬁ:h'_
. . ) '}; ; . 'S i . } ) . N
8011 1s ‘a product result1ng from the dlslntegratlon

7‘-v;=f j>‘~ and d%comp051t10n of rocks and of organlc mater1als
W1th Klrglnla s temperature and ‘climate condltlons,’g.'iﬂi-57

the 501ls are: largely an accumulatlon of f1nely

d1v1ded relat1vely 1nsoluble m1neral re51dues from f"

the parent rock The 5011 partlcles are of varlous

e slzes The organlc matter 1sﬁgelat}vely low
Toe CTEL -
< o throughout V1rg1n1a 3 he var&ous size 5011 part1cles

‘i‘.

s '”"”.and organ1c conten 1ll 1mpaﬁt cer1a1n character-

- 1st1cs to the 5011”

These. characterlst1c§ have a.

o 'v/,‘;..
SO defln(te bear1ng on hew the pest1c1de will react

v




\ ‘h;'_.t"when'placed;on.the_soilisurface{

‘iGrowers often descr1be thelr 5011 as 11ght med1um

. , o fon the1r g rm‘or in the 1mmed1ate v1c1n1ty Thef
¥ g . 1]

thon of a heavy 5011 ‘in the coasxal

growers-des
éj';.7-:'ﬂ plain areai },often qu1te d1fferent from the
?a<;:, "descr1pt10n of a heavy 5011 1n the P1edmont or

~jMounta1n area : A more preclse recommendatlon

7>cou1d be made 1f the amount of" sand 511t and_clay'fh

: are known

' ﬂMechan1ca1 ana1y51s procedures are ava11ab1e wh1ch
'_w111d1v1de the varlous 51ze 5011 part1c1es 1nto =
‘the varlous types 'sand 511t'-and clay 8011

3part1c1es more than 2 m1111meters in. d1ameter ‘are

usually c1a551f1ed as gravel or’ stone and are not.

";usually 1nc1uded in an ana1y51s of part1c1e 51ze.f Rarticies
Lo s | N
S under two m1111meters are d1V1ded 1n;o three maJor o

-"types Sand has part1c1es of 0. 05 to 21m1111meters

S N I
. d_1n dIameter ' The next sma11est smze is. 511t wh1ch
has part1c1es of 0. 002 to 0 05 m1111meters in slze.
:fClay has partlcles 1ess than 0 OOth“lllmeterszFE:'
1n size The percentage of sand 511t,:and c1ay
;determlne the texture of the 5011 ThG.SOII
'étexture 1s very 1mportant in. pestlglde act1v1ty'ort;d.N'”

. "a‘.:




'The'larger'particleS"@tone‘ gravel"and"sand
react as 1nd1v1duals.- SOllS h1gh 1n these

N

part1c1es usua11y transm1t a1r and water read11y g..;""

The1r retentlon of. fert1112er, chem1cals and

S 'water 1s 1ow Most of the chem1ca1 and chem1ca1-'

.

Sllt part1c1es are 1ntermed1ate.1n 51ze than.
of sand or’ clay f Be1ng sma11er in 51ze, theyfh
greater surface for a un1t volume of SOll therefore
they exh1b1t greater chem1ca1 act1V1ty than sand

but not as: great or ‘as- 1mportant as clay

_.--,

" The clay portlon of the 5011 1s the one wh1ch _ R
' e C ; D
L conta1ns most of the" 1mportant propertles of the :

5011. The1r size wou1d d1ctate that there would e .
ﬂ be a h1gh surface to voiume ratlo.if For example |
| | 1f one acre contalned part1c1es onelmm/ln d1ameter ”,. '::_zif
kr .'ﬂ theré wou1d be a tota1 1nterna1 surface area of
500*acres.,1Whereas 1f the same acre was made up ‘:f:_ .-Lfﬁ

S 5
of part1c1es of 0 001 mm, there wou1d be a total

B 1nterna1 surface acre of 1 000 000 acres }'11

hfdw'_v fy‘repeat most of the chem1ca1 and chem1ca1 phy51ca1":i




5011 takes place at the surface of the S

Be51des thlS greater 1nterna1 area

Twrsﬂnegatlye charge causes the clay part1c1es to_:“‘

ERIC

Aruitoxt provided by Eic:
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..soiif501Uti°n'°r‘n9t”atfrétted:by the tiaY;ion;at
311--."_. o

LRI

S

Alt.‘

N
BV AR

The charged clay surface togetheg w1th the1r ,‘
it ol '
assoc1ated exchangeable 1ons amso react w1th

-
TN .
oL ¢

AR ‘ ‘water molecules These 1mpart the characterlst1cs

M{plast1c1ty, cohe51on, -and shrlnkage to 5011

T?J - ""'These phy51cal characterlstlcs of the 5011 have N
a d1rect effect on the eas@ of and degree of

g

1ncorporatlon necessary for pest1c1des Inter-

a L R

R TN
!

'edlate products‘a' decomp051t10n of\plant re51dues'n -

~

= : o
_fcantrlbute to thlS c01101dal system COllOldS A

' are too small to be seen W1th an ordlnafy'compound

n 'v'"

microscope 5011 collolds-do not go 1nto solutlon ’12V"‘ Ta

as sugar or salt do— OThey may be d1spersed to a

relat1vely stable cond1t10n and thus be carn;ed by
: mov1ng water The organlc collo1ds work 51£h{hr to
Y <

the clay part1cles They also can have a def1n1te

affect on creat1ng aggregates of clay, whlcﬁﬁln turn:‘-'

o makes the 5011 more workable

The’sand 'silt, clay, and organ1c part1cles occupy o

rougle one- half the total volume of 5011 The“' fﬁ




‘I'-‘

1swka11ed the pore space ThlS 1s ocgypled by water

‘,and 5011 a1r."The pore sih@ dlstrlbutlon 1s strongly

"_affected by aggregatlon of the 5011 part1c1es as

| we11 as by 5011 texture.z Inf11tratlon and movement

'll

s

??;cases Whien a.pestlclde is app11ed to the surface;

1

o the*movement of the chem1ca1 to the pest area is _d A :;
ifp“fpu”i-dependent on 1each1ng of the pest1c1de..ﬂThev'
’-riextent to wh1ch a pest1c1de 1eaches 1s dependent

ﬁtfprlmarlly upon.,(l) solub111ty of the pest1c1de

e 'f{hf'viln water,_(2) amount of waterﬁpa551ng through the fdv

wahh‘;fj'f;f 011 “and- (3) absorptlve re1at10ns between the

e

fpest1c1de and the‘5011 :An_vf.';g "a"fp,-j.d PN
F'In~genera1. those pest1c1des wh1ch are completely : :,‘__.";;;
jwater soluble are expected to be most ea511y

-1eached.f Th;sglstnot-always,the1ca$e,i Some}of_§He7 .




| f'water soluble herb1c1de may react w1th the clay and
'_Lorganlc éollolds and be" taken out of the 501lf
1frsolutlon completely ~The" solublllty of a pest1c1de
_ hf1n water is: never a- true 1nd1catlon of how 1t Wlll
L;l 45 ) move through the 5011 " The. chem1cal concentratlon

Ry

;,_of the mater1al when: 1t is. 1n solutlonﬁ‘

"ablllty of a parti,‘ ;pEStlclderg;ﬁfr

;5 _,The amount of water pa551ng ‘down through the 5011
lell affect almost all pest1c1des in. the dlstance it
;w1ll liach If ‘a pest1c1de is- app11ed on ay felat1vely
dry- 5011 followed by ra1n or 1rr1gatlon, the chem1cal _
fwlll leach farther than 1f the 3011 were. wet at the V'Z.Q;L}
't1me qf app11cat10n . To restate the p01nt,uthe _ e
‘strength of absorptlon bonds 1s con51dered Just as

‘}_1mportant as water solublllty 1n determ1n1ng the-'

X

. P PR
=leach1ng of a part1cular pest1c1de T
ﬁ B . . - kR

lPest1c1des have been known go move upward 1n the 5011

'_If water: evaporates from 'th soil. surface, water,ﬂay

7l”;355«; *'move slowly upward in the soil. The water may carry
o 'w1th it ‘the soluble pest1c1des As the water S o
evaporates, the herb1c1des are dep051ted on the 5011

- surface. '._.. f “f";j : q-x,-'_ . ,}*ﬁf

':Whether the . pest1c1de is applled on the 5011 surface o jf;
. oT moves upward Wlth the 5011 water, most of. them

“are subJect to volat111zat10nnor Vaporlzatlon.'-tl'-""

'Vaporlzatlon is When a llqu1d changes to a.gasj _
~:whereas volatlllzatlon 1s when a spec1f1c substanCe3 '

@
)




”-to the 5011 temp rftugg

.:were sllghtly below the surfag

s011 on the surface 1%

LA aiye.

L

.-chnother loss of pest1c1des 1s by photodecompos1t10nfff:;;;_:

:f;ThlS 1s the brEak down of a pe3t1c1de due to certalnff -
: :fﬁays of the. sun11ght SOme chemicals applied to the_f'-f'

'surface w1th no: water to carry them 1nto the s011

"h'can be lost Completely by th1s Some loss by th1s P

.occurs w1th many of the pest1c1des ‘_ ‘ Pl qxn*

R

‘ The s011 organlc mater1a1 1s 1nhab1tated by varlous h_‘.“'
'"im1cro organlsms, algae fungl actlnomyces and- o

/ . '
bacteria. They must have food for energy and growth

‘Organic compOunds of the soil- prov1de the1r maJor food

'supply Most of the pest1C1des are organlc compounds

H*“Many of them can bé used by the m1cro organlsms as

féod: Th1s 1s a means of reduc1ng ﬁhe res1duegof,-

,"#Hpest;cldes in, the 5011“‘«Thls breaK down he1ps to

:deplete the pest1c1de°re51due in. the 5011 but se1dom'

- has .an . affect on the efflcacy of ‘the pest1c1de;

.Ra1nfa11 and 1rr1gat10n move surface;applled pest1c1des
~‘into the’ s011 . Some pest1c1des are - 1nJected or -

"surface app11ed and mechan1ca11y 1ncorporated Thef“

“;<depth of 1nJect10n or 1ncorporat10n is regulated to be f
‘near. the target pest. Some pest1c1des cou1d be lost
h from the surface 'S0 rap1d1y that. effectlveness wouid

‘be" decreased ‘Not a11 pesb1c1des can be 1ncorporated

f._fSome cou1d be adSorbed by the clay and organ1c matter

T

'. '. : .I." .:. :
y”hé hﬂ}g*\"

-
L3



'ff of all soil applled pest1c1des Many cases of pest-f

B :1c1de fa11ures cou1d be . slghted where soil character-” g

.o

'-,applled pest1c1de The amount of the varlous 5011

-crop seed or plant roots W1th the pest1c1des that
" can be 1ncorporated the’ pract1ce e11m1nates the

too qu1ck1y and too t1ght1y, thus reduclng efflcacy
Others may need the depth of soil 'to. protect the

re11ance on water to move it into’ the s0il BeforetifL'V
a recommendatlon to 1ncorporate a pest1c1de is made,'\
the pest1c1de5 the pest\and 5011 character15t1¢s are’.
a11 consldered ; ‘ ' S :

1 “The. above dlscu551on on 5011 factors espec1a11y .féﬁlty_m

clay and organlc matter, has been slmp11ed “but™ 1ts
importance cannot be stressed enough Tt has a dlrect
bear1ng on the eff1cacy and re51du51 propert1es .

istics:. were not con51dered before app1y1ng the Lo
pest1c1de{j In develop1ng a pest1c1de recommendatlon, PR
the f1rst step is. to 1dent1fy the pest and crop.

After the pest 15 1dent1f1ed the 5011 characterlstlcs TR
'should, be_con51dered before selectlon of a 5011 rfnﬂ E _'g;p;gi

~

part1c1es and organ1c matter can be obta1ned by

'".analysls

b

Thls 1nformatlon ‘is. needed for most effectlve aﬁd‘

“}‘economlcal pest1c1de app11cat10n Read the 1abe1
o and follow a11 d1rect10ns for safe and effect1ve

pest1c1de user o ‘1';”"

¥
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: ‘-[‘many ways

”:jthe exc1tab1e«an1mals w111 a1ways be back 1n the corner of S_\I,]ﬁfu

S

'°;§?ythe pen; and you w111 not- get to wet them as eas11y as yo ‘ .
-*ffwould the ones that are more d6011e ; Consequently, whén yfu ,f.¢337

VARIABLES AFFECTING THE EFFIGACY OF INSECTICIDES (Dr J E Roberts)

'l . 0. . \.‘

‘AThere are many Varlables af£ect1ng the efflcacy ofr 1nsect1c1des'f'“"
»"when applied ‘to an1mals t In order that we mlght 1ook at o ,'
'{“these vaxlables in a more organlzed fashlon, AT have d1V1ded #l ‘;;'
. .'ithese var1ab1es 1nto four categorles. blologlca;,‘mechanlcal
o SenV1ronmenta1 and phy51ca1 ' B

'Under the category b1010g1ca1 We. have three sub categor1es

1y the human appllcator 2) the an1ma1 and 3) ‘the. ectoparaslte’Vﬁ
‘W7ijhe an1ma1'f”“

ﬂblologlcal Var1ab1e in that no twd an1mals
s no two humans are a11kevj An1ma1s'W111 vary 1n
;Fdr example If you are trylng to spray an1mals
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. adult«cattle 11ce, ye; that same 1nsect1c1de may not haVe‘:F "
,too much affect;on the egg stage which;is glued to the halrx‘ S
:ifrjibThls means. thathou apply ‘an: 1nsect1c1de and w1pe out a1 heffij{jf“
57?jadu1ts, but_ theglmmatures from eggs hatched after treatment '?fg},f?}
:f?j'tfmay reappear Ln?ten daYs to two Weeks. For thls reason,,;p-f,f“mén{i

SR =oﬁe may need toﬂrepeat th@ treatment The hdrn fly is one,. .;-; '

tﬁ;;BLTOf -the eas1est 1nsects t0>Q111 because it spends. 1ts entlre ';f=

' adult I1fe on the cows except@when the . fertlle females 1eave '
_%he cow to dep051t thé eggs 1n the fresh dropplngs..:Thls ;: f;{

7;[ \makes 1t angepsy adult 1nsect to k111 They are émall and ;{;d{;7
. when they come 1n qontact with 1nsect1c1des they are %asy S .-
-Jggnf to k111 here are others that are not so easy to k111 ‘
'f; The stable fly takesziblood meal and goes and rest on the ﬁ'
r‘f,tpwafl umtll 1t dlgeSts that blood meél spendlng 11tt1e time .
" uﬁlion the anlmal Thls makes 1t more d1ff1cu1t to k111 f'ThE?iﬂ ~.~$gm:[
' horse fly is 1arge ‘and has a tough outer coverlng- It takes ﬁlg-

the blood meal and leaves the anlmal fOr a- long perqu of ;ﬂ'igf
3?g-”_ t1me Becau§e df ‘the tough outer coverlng and the fact that ,;-fe
o it takes ‘the bl ood meal. and 1eaves the anlmal it is more: o

d1ff1cu1t°to k by far than ‘any’ of therIlgs that we - have ’:fi'j
to deal w1th on cattle The face fly is.. another Qest that ] .fgfff
: rwe.. have here in’ V1rg1n1a in, great numbers It spends a~:'3pf i;f;h;
?' great deal of t.ime’ off. the cow: as wel #as on the ‘cow. whic¢h- lﬁg,ﬁ?f

.makes 1t more dlfflcult to k111 You may w1pe out most of f;T,T“n_fi
those on- any Gne herd by a- gopd treatment methodwu However ._?\;;)”3f:
" A O )

gthey are Strong flyers°an9 may mlgrame in from merghborlng ) j?* )
herds and regnfest a’ clean herd _f&g}g ~_q;; - ﬁfu«%,:lg“fﬁﬁ-fév["

Now, perhaps we sHould conslder-the cattle grub Th1s 1s -ohe ”ﬁfy 'f{

SETRE 5 L e e
S that has a. 11£e cycle of about n1ne‘or more months w1thnng:j;-"kg -
T - R N T Ta e T . .
. f&ﬁhe cow 1tse1f ?The grubs.emerge out of tha i D
it .'nto the ground to ST
. ;'_). -
" "ft fﬂ.hifi“ ﬁz?ffr{3§::i@ilhih ,~'5, SR ”@',?’TT:? 3_".Gﬁ;£f e
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e you apply to the grub form\y ThlS kind of 1nsedtlc1d

' 'i'to'

R s - o R

. of a good- motof dr1ven sﬁraver that w1bi operate at 1east _' k3

- over - %reated ¢This type of automat1c spraver 1s not as

e

e - C S SR
calhed a system&e.h Systemlc 1nseqt1c1des;are to be app11ed
‘in-1ate summer or ear1y fall bgﬁore the grubs start toward
the animal's bacE .This Eians that t1m1qi 1s a var1ab1e 1n

that‘the app11cator qmust -t 1nk about the roperntlme to treat.

L 4 I ¥ "

There is a contact 1nsect1c1de that must be applled after\ jr

_the grubs make the hole 1n the an1ma1's back This -also?®

requ1res correct tlmlng e
49 ' B

Good spray pens'are a must - LE we,are g01ng t

proper equlpment 1shneeded For a few calves, a\small "Qk *

compressed air- sprayer wou%d be a1r1ght, bqt 1t\w::id:§ot be

proper for.g 1arge herd. A large herd will requ1 th ug%

200 pounds of pressure per'%quare inch.”
¢ - ¥
There are autdmated sprayerso for,treatlng da1ry catt1e as

“they leave thezbarn The anlmal trlggers a mist appllcator o
by some ‘means; usualiy a metal apparatUS 51m11arfto a

radlo aerial: on an automobng . Sometlmes animals stop 'while
they are- touch1ng the tr1gger becausg they like to be cooledu
off on a’ hot dav.' The Var1ab1e in this case is obv1ous

Thev will Dump the spray mach1ne dry and the animal becomes

.
Dopular as 1t was - 1n Vears past. - : - .

We. how shall con51der dlnplng vats.” Dlpplng vats are.not

(13

treat an1mals,

.as Domlar 1n?1r21n1a as*in other parts of the - Un1ted States. .

Thevﬁcould become 1mportant in an attempt to ewadlcate‘
Fﬁeblems suéh as scab1es wh1ch now occurs 1n some of the
western amates., Some of the var1ab1es perta1n1ng ‘to d1pp1ng
vats are as follows* 1) sun11ght may break down the chem1ca1
in the d1pp1ng vat: solutlon, 2) animals will remove a certa1n

. amount of the chem1ca1 when they go through the d1pp1ng vat.

4

e .
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Thls.means that the d1pp1ng Vat solutlon should be tested

: regul@rly ?o determ1ne the concentrastlon of the 1nsect1c1de

More has to be added now and then to ma1n1;a1n the proger
ncentratlon S P - S e

>
jo%s

L4 ‘T}f prev1ous dﬂscusslon perta1ns in" part to d1pp1ngb vats‘ B

Y

for cattle. D1pp1ng vats for sheep should also be con51dered

~ since there are a few portab1e dlpplng vats used for thls R

?

."purpose in V1rg1n1a Onie of the varlables here re1ates to
“how well the sheep’ are handled to make sure tbhat they are

completely submerged 1n the d.;ppln\g solution. They have a
tendency to make a big lunge ang. av01d be1ng d1pped completely

We w111 now conslder another type Qf mechan1ca1 app11cator

"‘the dust bag,:Whlch 1s used for the control of external-

'pﬁasues @ ca.ttl‘e . Some of tife var1ab1es that’ affect -the -

.

o \eff1c,.acy of du?t bags are as follows ) mglsture -- dust

tx

‘ b@gs’ mast have protectlon from ra1nfa13 ) an1ma1 contact
with. ch“e dust bags -- forced use 1s a must for example '

b 4

e - ' '
“anjmals must b@ forced to go under the bags to obta1n watew .

"feed a@/or .m1nera1 and 3). he1ght. of bag -- bag§' must be ;_,
,_s%pended w1th%n 18-22 inches §bove the. ground for pro‘per »

‘dlstr1but1%n of. the dust on the an1mals to aid COritrol of

: face fl%s D’ust tﬁgs must also be suspended in such gk
manner th'ét they sw1ng fgeely ‘to assure* better dust dls-'

5

'trlbatﬂb or mor@ effect1ve7contrgl of 1nsects ,pn the cattle

.Another mechanlcgl appllcat& is the backrﬁber : Most. of -

the thpngs mentjoned, abave about dust. ba ‘wo 1d apply in -
i Hgf }3 W

part to thg backrubber‘x However one ‘thtng that shoulcﬂb’e- o

mentioned as a. potentlab variable ylth ega‘{d t? thetback-
rubber is they need..to be: resupp11ed mth insec 1c1.de : T"he

L frequenc_.y of treat.1ng this “is "go'Verned byﬁhow fast: the back-

"@ubber is dr1ed out by sun11ght or'an1maf usa,ge ‘ 1

D ‘
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ﬁlWe will now con51der mechan1cal var1ables relat)ng to the

'l,poug on treatment method . Potent1al var1ables relat1ng to -
{thls method of appllcatlon are as’ follows 1) Physical f ‘?

-propert1es - - some pour- ons are called an invert - 1mmu151on '
,and, when mixed with water and stirred thoroughly as prescr1bed}"
on_ the label they reach a "milk shake" llke con51stency

v'Thls mlxuure clings to the an1mals ha1r and none.of the ‘mix-.
'ture 1s lost by dr1pp1ng TheTre are otHer _pour- ons that

do not perform in - thls manner and TUnN off the an1mal 1f -
not applled carefully '

The spotton method of - appllcatlon places only a spot of
1nsect1c1de on an animal's baék. One. of the: var1ables e

" here relates to the person d01ng ‘the appllcat1ng This .'
method iss Qo convenlent,.some people tend %o be11eve that
“the sdotton gun can bo used somaihat 51mllarly to a water
1stol thereby e11m1nat1ng the need"’ for a good hold1ng chute
is is not- true. A good. hold1ng chute 1s a must for ,
applylng either the" pour -on. or spotton treatments in the

"-rproper manner. ¢ A R R R

(]

| W1th regard ‘to, hold1ng fac111t1es, the 1mportance of a- good

pen/for spray1ng cattle cannot be over empha51zed It is

"wh 1mportant that the spray pen not be too large or, too small

Ce

kR t : i

Let us now c0n51der env;ronmental var1ables ' These are as
follows 1) ra1nfall ‘a var1able in that the 1nsect1c1de
may be. washed off the an1mals anytime’ after it is: applled s
thereby reduc1ng %he perlod of effective 1nsect control ,
2) cattle may also wash off a newly applled treatment by ’
go1ng from the spray pen 1nto a pond espec1ally on a. hot day
Th1§ may also result 1n a f1sh klll 3) temperature‘= most
modern day 1nse£t1c1des ‘are. broken, down by ultraV1olet sun . ’
r@ys ‘and high temperatures, 4y humldhty - - heavy dews should s
" be allowed to evaporate before an1mals are treated in’ -he
early part.of.the day, and 5) w1nd. - thls is not as 1mportant
_ — , o e o . . _

.
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a conslderatlon w1th regard to an1mals as w1th plants becausef
r .an1mals are usually treated under more conf1ned cond1tlons .
i.However Uit shou1d ‘be con51dered ' R ' '

PRI

'Now we w111 con51der a fourth category that of phys1ca1

aspects w1th regard to Varlables Let's th1nk f1rst aboﬂt‘

‘“Tfsprays  Under this category we have emu151f1ab1e concentrates,ft

,Thls is a mater1a1 that _goes 1nto suspen51on we11 It usua11y

1turns m11ky wh1te W1th water and it stays in suspen51on rea1

: well It does not settle out and 1t is 1dea1 from. that

* stand point as opposed to wettable powders which" requlre ,;#g

"*'machine'more They" can cause more clogg1ng of nozzles

W

more.agitation_ln the spray mach1ne to keep them in- suspen51on.
In addition to that, wettab1e powders tend to' wear out’ ‘the:

o

'-fThen we have the pour ons. that we mentloned prev1ously and

we' talked about some of the var1ab111t1es there But pour on5>

- to see the material runn1ng off in the ‘ground. - Ready to- use - .

iy

“Vi_can be ;. .as. we mentloned the 1nvert emulslon w1th a m11k shake ;
"t11ke con51stency wh1ch c11ngs to. the ha1r well or it can be

- a mater1a1 that 1s m1xed w1th water and tends to run off '
the an1ma1 \That does not affect the eff1cacy of. the'-

mater1a1 as: much as ‘we wou1d th1nk But a. farmer doesn't likej'

11ght 01ls generally do a rather good JOb as.a pour-on. . It :7~f7_j
.is”very essential that’ you measure the mater1a1 properly s
- and est1mate the we1ght of the ‘animal as correctly as posslble

]
—

‘vDusts are used in some’ cases §§rﬁpxampre to sprlnk&e on

EEIENG Y

_ghogs for 11ce ThlS is usualli in d donflned 51tuatlon and
. fhat is- the re%so
~big fact t
. big factor as lgg

S B

;%we sa1d wind: ve10c1ty wou1d not be a'

A

'One of the last'tg%ngs that we want to talk about is .the

dbm1nera1 mixture plus an 1nsect1cide The var1ab1e here is

two fold - One is! Ihat ‘this m1xture can be so pa1atab1e that

'cows consUme At too rap1d1y - Fortunately, thls has never‘(

"'“; S LT Mv~$. ',#

31d on a crop :l‘:'l o ﬁ;_ﬂ' _:. w} o
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*“qaate expen51vp The eXCess 1ntake does not increase the

effect1veness*” The - second reason 15 that some of the m1nera1

-m1xtures are. h1gh1y unpa1atab1e and the’ an1mals eat them

<rather rap1d1y for awhlle and- then they don‘'t eat them at
a11 Insect control decreases as consumptlon/decreases o

We had a test one t1me 1n wh1ch EVerythlng was g01ng f1ne '
w1th the m1neral m1xtuge ' Then the grass got short and the.
farmer opened up another pasture The cattle were more- hungry
for grass than they were for the: m1nera1 m1xture and. they
wouldn t. come back to the‘m1nera1 mixturs frequently It
should have been moved to;a more centraI 1ocat10n, of course
The catt1e dldn 't ‘consume' it on:a regular ba51s and the
hornf1y control fe11 from'about 95 percent to- 80 some percent,

f a decrease of nhe anlmals were more hungry for the grass from

fly season but the feed m1xtures are to be used. only. for

. feed. The var1ab1es'are 1arge1r about the_same-or with ther; ;gﬂhh;f

In summary, there are four categor1es of var1ab1es wh1ch can

the new pasture than for the m1nera1 m1xture ThlS caused .

' the 1ntake of the 1nsect1c1de m1nera1 m1xture to be errat1c

, Last but not least ,one’ that has been talked about for several
yéars is feed m1xtures ThlS is very much akin' to the m1nera1-f?
_ mixtures. Mineral m1xtures may be. used a11 dur1ng the. horn--'}

“r‘
7 days or 14 days as"a’ meansﬂof treat1ng an1mals for the

contrel of cattle grubs " The 1nsect1c1de is mixed with the"t,

1n§ect1c1de m1nera1 m1xtures

5effect ho% wﬁﬂl 1nsect1c1des control insects ‘on: an1mals
QThese are -as we: have dlscussed blologlcal mechan1ca1,l A

env1ronmenta1 and phv51ca1
@
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,7k111 1nsects,jand“a31itt1é3_. about the1r~chem1stry and S

'*prOpert1es._ I need to’ ma%e? xfew«lntr ductory remarks to-
. /“‘.# R IN VS

tq dlsCUg

115 o and one of these .

~1ead 1nto the subject'I

'tact 1nsect1c1des
rﬁf_ontact W1th\the 1nsect
f?1c actlon., The toxic,
that wh1ch 1s referred

'*awé‘Aﬁo pr1mar11y as acute toxiC1t"3£Wh'other words that
BV Sy T

) tox1c1ty whlch occurs v§ry {éfﬁﬁly dfter exposure to the

':»/ ._-' :

(1nst ce, we are. prlﬁg“11y 1ntereSted in the effect ‘on - .

W o

: ,‘ndnﬁ;arget organlsms.ﬂ’Fo% k1111ng’1nsects wh1ch are. of :/,ﬁlbfj

economfc 1mportance, we want to k111 them rap1d1y and

T; }th§¥eforecwe re g

=rested in the acute tox1c1ty

; ¥Fof the cur&eptly used#1nsect1C1des are essent1a11y 1nsolub1e

¥ in water ¥ This mean- hat 1n order to use them .as 1nsect1c1des;

- 6 +
we must ﬁprmuh@;e the:.1n some way that they can be more,‘
;usable To Jdo. §§1s* they are prepared so that they can be’

¥ e )
di_extended 1n wate¥, or,used as an~011 base spray c "';

.
4 »_.vl

*

;ﬁ_Most of the 1nsect1c1des weuW111 dlscuss today can be grouped

Af; Y Vaccordlng to the1r chem;stry or some other property 1
:'fﬁfp' find it ea51er 1n dea11ng W1th 1nsect1c1des~to approach
: F;v».them in- thls way, and that 15 what I propose to do for

~<i.. of these groups 1s the organlc*phosphate 1nsect1c1des 'We 5

'wdlscusslng the materlals under con51derat1on. The f1rst 3 I



,hwlll note that these mater1als can be thought of as be1ng

. der1vat1ves of the‘S1mple 1norgan1c molecule phosphor1c

. for oneor more of the atoms of thlS molecule A1l of the - 4'11.F’”‘

dhydregens are usually replaced with an organic const1tuent.-"

'ac1d What happens im this instance-is that we can prepare_
“-an 1nsectic1de by subst1tut1ng certa1n organ1c const1tuents

;;2?///En/add1tlon ‘the double bonded oxygen can be replaced w1th :

4

"someth1ng about " One -6f them:is. ‘that ‘the organ1c phosphate

in a smtly alkallne solutlon ' In nature,(thls means

.2 sulphur and one of the. oxygens is somet1mes replaced

1nsect1c1des are actuallynprepared oTr der1ved from phosphor1c '
ac1d - If you W1ll focus your attentlon on ‘the phosphorous |
atom you w1ll ‘see. that in methyl parathlon,_the oxygen o

has in. fact been replaced by ‘a sulphur ' A

’-PHosmoRlc 101) p wo
Now 1f we can look at’ the next f1gures we W1ll see some : |
‘other examples of organ1c phosphate 1nsect101des These ’
mater1als have certain propert1es wh1ch we" need to know’

insecticides are rather short lived wh1ch is problably ‘
‘the result of - the fact that they can be ea51ly hydrollzed y

that t!
pract1cal polnt qﬁ view, they then have ‘to be app11ed S

do not per51st in the enV1ronment and . from a

\

'. repeatedly to br1ng about’ 1nsect control '3_ _,~“’ v‘“_ L

7
As far as. the ways these mater1als k111 1nsects, we need to .

exam1ne a schemat1c d1agram of the 1nsect nervous system

L A .
o :

S ,“ ‘f j"fs . '1 : f”b
(Mgo>2 p-s- i: g 0- %Hs : _;_4(VEO)2 P- 0®N02
- C- fQHS e MEmL PARTHION -~

R L

W\LATHION oy

~I
ST

'f w1th a sulphur atom. Below we will see an’ example of how ," _H)j.
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'¢In thls nervous system we can look at the part referred to
_'*.as the synapse At thlS synapse,lthe way the nerve norma11y
,'qunCtIOHS 1s that an 1mpulse passes down the" axon to’ the
'”fsynapse At that polnt if the 1mpulse is strong enough
Lflt will cause the re1ease of the neura1 transm1tter sub-
stance acetylchollne Jif ' SRS '

| --?-,mmm

CNS <——< SR Lol / / RECEPTOR'_'

fAcetylchollne 1s released produces a st1mu1at10n on the
post- synapt1c 51de, and ‘then i s rap1d1y destroyed by the
'?actlon of the enzyme acetylchollnesteraSe Thls enzyme is
”normally act1ve for a very. short perlod ofﬁtlme, destroy1ng
. the acety1ch011ne ~When. an organ1c phosphate 1nsect1c1de N
‘nls 1ntroduced 1nto thls nervous system which - 'is, functlonlng '
'h1n a normal manner, the effect is ‘to br1ng about .an
. 1rrever51b1e 1nh1b1t10n of acety1ch011nesterase Under
-these cond1t10ns, acetylchollne accumulates at the synapse
. and 1tse1f be1ng rather toxic,. produces a déterloratlng 3"
:“heffecf upon the synapse. , From thls result the 1nsect '_"
fnervous system rap1d1y degrades(and 1s 1ncapab1e of carry1ng .
’out iks normal functlon As a result of thls, .the 1nsect d1e55e

Turnlng to a second group of 1nsect1c1des, the organ1c:
_ carbamate 1nsect1c1des, we see the 51mp1e organlc molecule,.g"b
3hcarbam1c ac1d Carbamlc ac1d ‘as was the case- W1th phosphorlcf'
~acid can- be transformed 1%§o an- 1nsect1c1de by. substltutlng
;certa1n con$t1tuents : L'.f“. _j : - ”T.‘l I
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'_:CARBL\MIC ACID

T:Spec1f1caL1y the H on the hydroxyl group of the molecule and s
‘one ‘or- “two of the hydrogens on»thé ‘amine “group of the molecule PR
are subst1tuted. Below we 'see ‘an’ example of. thlS k1nd of a 'herfdy
subsﬁhtﬂtlon ";‘ . 'h-ihwf'_'7}f7:§fﬁ' s L

[

In thlS case, the 1nsect1c1de 1s Sev1n,'or carbaryl and
u;ZWe see that the hydroxyl hydrogen has been substltuted
‘ng1th a naphthalene fing and one of the am1ne hydrogens has

“it?been 5ubst1tuted W1th a methy1 group 'g ‘

&

_*tThls .group of 1nsect1c1des is’ also ea511y hydrollzed 1nlp”{f
b.hnature and therefore tends to- be .non- per51stent in the _
'%f'env1ronment It has another property 1n ‘that the carbamates G

‘tend to. be" rather spec1f1c They do not k111 a. W1de spectrum {,wf”“"'

'of 1nsects, but rather certaln spec1f1c ones.; ThlS was - in’

¥

ﬁ_contrast to the 51tuat10n w1th the organlc phosphate o g."] ﬁ}
‘ 51nsect1c£ﬁes wh1ch were rather broad spectrum 1nsect1c1desf_ h S
L f’k1111ng most 1nsects w1th wh1ch they come in contact j;.l;]u_ AR
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The way. carbamates go about produc1ng the1r tox1c actlon
f‘1s essentlally 51m1Lar to the 51tuat10n w1th the organlc
phosphate materlads In other words

thls=*“"“'

they are acetyl- B
ch011nesterase 1nh1b1tors in. the same sense that the '-5:ﬁ~_

0rgan1c phosphate mater1als are, There is one- d1fference flbléf
wh1ch needs to be" mentloned however and that is that the '
1nh1b1t10n produced by carbamate 1nsect1c1des tends to be

slowly rever51b1e ’ ThlS has ‘a practlcal resu1t in that

somet1mes when an 1nsect appears to be under the tox1c 'fn.““
unfluence of a carbamate 1nsect1c1de

it w111‘subsequent1y
recover.

That Tecovery .is probably related to ‘the' reverslble SRR
nature of" the Iﬂhlbltlon of acetylchollnesterase produced [-_3T‘f;
bY Carbamate 1nsect1c1des“.~ h

I want next to turn to,another group of mater1als and talk
br1efﬂy about them.;

ThlS group 1s cLa551f1ed not accordlng
cto chem1ca1 structure

but rather on the ba51s of¢or1g1ny m-ﬂ "f"'

}f S In thls case the‘or1g1n 1s plants 1n other words these are-

the so ca11ed botan1ca1 1nsect?c1des.

There are ‘several e
mater1als wh1ch beJOng to. this, gTrou

;: at ‘ale of. 1mportancef'
as , 1nsect1c1des but the most 1mportant of these ig the

Lol pyrethrlns 1nsect1c1des ' I am’ not g01ng to attempt to’ sho

you a chem1cal formula for thlS group of materlals

beééu
ithe product wh1ch is ava11ab1e commerc1a11y is’. a m1xturew
_ of at 1east 4 very complex organ1c molecules.; They vary L
¥ the1r presence from yenr to year dependlng upon the crop f~i L
at happens to be produced Therefore, we. are not’ dea11ng

¥ -
"th’a constant chem1ca1 ent1ty as ‘Was the case 1n the mater-

A

i
A

we have°Just rev1ewed '”f‘ *, 3f,q

_pyrethr1n 1nsect1c1des have one property wh1ch is very L
”‘1mportant as -faras use is concerned

.That, 1s,they br1ng TS ﬁf
lpvu‘about an extremely rap1d knockdown of the. affected 1nsects.?”
@, _l’.‘ a /J .oy o




N Th1s is an’ 1mportant property and 1s, ] that producers of

n
1nsect1c1des wish. to 1ncorporate 1nto t§L1r pgoducts as u@m,f;-
often as p0551b1e”' Whegf
the pyrethr1n 1nsec:1c1 es, ‘T d\\talklng here 1n té&ms of

speak of a rap1d knockdown with-

knockdown in a matter of m1nutes whereas 1n the,case of o
the phosphate or the carbamate 1nsect1c1des,e1t 1s usually .&»"'5’ﬂ
1n terms of knockdown of perhaps hours 0T even a day or‘more
af r exposure »]’.. .Ll ‘ »?' ?"t'_..?”‘_iﬂﬁugj{ .o

| The mode of actlon of the pyrethrln 1nsect1c1des 1s agalnff"jhf:oj
b;_;_, on. 1nsect nervous systems., And in thlS 1nstance we be11eve
that the pyrethr1n 1nsect1c1des br1ng about the1r tox;c '

Py

aCthn bY simply: blocklng the transm1ss1on of a nerve ﬁ5

;;;' *1mpulse 1n the axon The detalls of thlS actlon are not well {“1;,
o understood but thlS 1s perhaps the most accurate descr1pt10n -

Wl

that we can make at the presgnt tlme.

v " N ‘-.‘ .'.,."

I would 11ke to turn next to a Very brlef drscu551on of

L

v ‘two groups "of 1nsect1d1deswwh1ch are nb 10n§er %f much '.fhfi’
:bff—‘lmportance but yet wh1ch ar& of con51derableﬂrntenest fromlﬁi."ﬂ

e

a. hlstorlcal p01nt of Vlew These are, of course tﬁe jd;s

1nsect1c1de groups DDT and the cyond;enes Thesé materlals

.for commerc1a1 usedbecause of Yl f L

. are . no- 1onger aVallablu

'»5cbgovernmenta1 regulatlons whlch have banned‘thelr avallabmllty “'

‘tuﬂand use’ .;Nevertheless the DDT 1Q§ect1cﬂ§e i# an example

ﬁ;‘fof*a mater1a1 wh1ch has be;n ava11ab1e an%{used for a 1%ﬁ

B 4

: "perlod of t1me One of its outstand1ng pro ertlés ;s that =
i}[ﬁf’it is a Very stable chem1ca1 molecule., Th1 has brough‘ i*;f‘ffjnhgli

:ﬂx;;that 1t can be app11ed once. and rema1n effectlve "'1_I_ SR CRPCRTIRSY
blong period of t1me. The dlsadvantagegls that,\' f",;f?*f,ﬂﬁﬁlQﬁhﬁ




":

‘f and transfo;med 1nto an 1nsect1c1de : When thls 1s accompllshed

the enV1ronment

Because of these propertleq ofﬁi
1n the enV1ronment accumulatlon ln food cha1ns,_and'the
P0551b114ty of carc1nogen1c Propertaes,attrlbutedhto* \

unknownd

I would ; St L
groups of~1nsect1c1des whlch a €. becomlng avallahl@;

‘rather
slowly at thé present t1me @ut wh1ch may be of 1mportance¥
to us 1n the future,” ThlS group of materlals, we can )

refer to ‘as - a class, but 1n thl'fcase weew111 51mp1y sa?

that they ane b1010g1ca1 1nsectrc1des. There are twosuch
groups that are perhaps worth‘dlscusslng at the.present |
The f1rst of. these is the result of the act10n of
certaln m1crob1a1 organlsms. These organlsms can be grownﬁ

t1me. .

‘in. culture and produce a toxln wh1ch is® harVested c0mmerc1a11y

i
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_fiflnsect1c1de &s formuiated ‘in’ ar~appropr1ate manner“ and ft{%l‘i
. ﬂf:be appiled 51m113r1y Ig'rhat whﬂchzwe would do w1th a 'm u;.;;
-1'u{ityp1ca1 chemlcal hnsect}tld&..aﬁn thls 1nstance what we ~7f¥ﬁ'ffifjﬁ
'kno%yabGUt the results’pf the tox1n i rather 11m1ted at ;ﬁ‘if{ﬁﬁf;flé
' .but 1t seems to be a matter of “the mater1al ;,t“' S
~haVin”h?Q”be }ngested or. eatenaby the 1nsect—; Once 1ns1de f5‘f7ﬁift,,
heﬁi‘geCt body, th:tox1n produces a’ deterloratlng conal~”,m31“f“;V,“
._tloﬁ_~ﬁ,thé gastr01ntest1nal tract Materlals penetrate"ﬁf_djf;:;
“ffrom theitract 1nto the body cav1ty and produce an. unstableﬁ'.h o
. : ' The nature of th?t __”ﬁf'f;
tox1c actlon is not we11 understood at; the present t1me.3"' RGN
.The chem1ca1 nature of the tox1n 1s not- web%-known. - Thisg , :
'ﬁ;subJect is- belng 1nwest1gated and we “should have addltlonalf5 _

L X S : ,
anformatlon in. th relatlvely near future,-‘_-g Co ok

. & L
s - .- . ;1. ] :

n

The-other group of b1010g1ca1 mater1als is one we can refer
to as’ hormone anaiogs These mater1a1s are currently in. v

5;“ the process ‘of- development and agaln' e can expec; that NENTS

L a mumber of them Will: be avarlable in the years ahead, ; ‘At’f”'w

. SSentlally what happens heremls that the hormonal action of o

'ﬁf 3 g1ven substance is stud1ed and becomes reasonably well '

“understood The chemlstry of the product or the natura11y

.-kif:occurrlng materlal 1sralso understood -and- attempts are”

' que to produce materlals»closely related chem;cally\to*:'_“
th15'substance. In thlS 1n§tance Mthe sp?thetlc matd{1éls .
can be formulated andﬂapplLed an the'”sufﬁ manner The
nﬁea beh1nd the hormonal approach,to-;nsectlcldes 1s to

Lm1M1c,the act1on of the hormonal materlal ‘and: perhaps ﬂﬁ%}jjf;v_“

accentuateﬁlt to someﬁextent What WE‘Would be attemptlngkg,f_f}b_j‘

ito do is. 0" produce an abnormal effect relateﬂvto:the hormafﬁkgff';-if

. developmental effect of t@é*hormone=1tse1f " In thls way. jfﬂff:[_ﬂfwf

fﬁqif it, mayebe possible"to 1nterfere*w1th the normal development ?‘;"wu_f:

fa of the! 1nsect so that 1t may result in, the:productron of _fg»”‘,,ﬁ”

AL

1

j;5; an extra 1mmature stage or somethlng of thlS nature. S ',flf{jiff
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A1ternat1ve1y, we, could h0pe.tg 1nterfere with . th@ normal T .
reproductlon of the 1nsect and thereby llmlt populatlon ) L4

- R . . e %g’ e
growth i .-s-_;i;‘. o J. _— o - ; D : ‘:;l B S v o
I th1nf< that we canf 1ook forw‘ard into the“future and Qay .J.l‘,s".\’

that materlals such’ as I have" just.. been dlscu551ng wxal
assume greater 1mportance 1n the future We can expect

- to f1nd some of these mater1als ava11ablg comqﬁfc1a11y 1n; ‘gﬁwfq.

the _years ahead it wou1d also like to say 1n thls gbnnectlon

a_»

there ig. extenSIVe research g01ng on at the pressnt t1me )
attempt@ng to develop materlals wh1ch,are related t& the . .
chem1cal groups of 1nsect1c;des T dlscussed earlier. Theﬂ."
ongs ‘that are. perhaps of the most: 1mportanceNTrom th15“p01nt

", of view are the pyrethrln 1nsect1c1desc, There is con51derab1e

act1V1ty 0ing-on at present: in which new pyfgthr1n like
materLals ére be1ng synthe51zed in, the laboratory Some
of these materlals look qu1te promlslng and we can probably e
s’ research act1V1ty g01ng ‘on 1n~the DDT’group of 1nsect1c1des
In thls 1nstance, the hope is’ thaﬁ.materlals can be~deve10ped

'-1n ‘the 1aboratory wh1ch w111 retaln_some of the de51rab1e 0

characterlstlcs of DDT, but whlch Will e11m1nate the'
":undgslrable effects .~ In thlS way, we: Can perhaps av01d some
5. of ~the” env1ronmenta1 hazards which havg arlsen out: of ‘the'
use;of DDT . Saj w1th thlS 1nfd;mat10n I thlnk,we can say
that we .can . look forward in the”future to f1nd1ng newerﬂ o
1nsectlc1aes wh1ch w111 be of vgéue to us _i:; N .
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- *expect to hear: more . about them in the future L1kewise there_’
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BASICS OF HERBICIDES (Dr". J. . S. Coartney)

.There are many herb1c1des on the market today that will do.

fa var1ety of JObS - This d1scuss1on is concerned w1th how ¢

= .herb1c1des WOrk or the actﬂbn by wh1ch they. are able to 3" ‘

”'“'-k1ll plants Before we can’ really understand how herb1c1des '_f'

'3k111 plants we must understand a l1ttle about basic plant '
growth.. In times past you might have had some botany, or .
morphology but we will go- backanglrev1ew some of the functlons
~of plants which w1ll help us in understand1ng how herbicides
‘work. B R : +

*

T . “\

'1:Plants, l1ke an1malsb.are 11V1ng organ1$ms g’ They requlre
ffood water and a favorable envirenment 1n order to grow.
0f course, there are many - types of plants ‘and they have -
 different hab1tats or env1ronments which are best: su1ted to RN

the1r growth - We d1v1de plant51nto the lower plants. and the
ﬂ_hlgher plants "The lower plants are a1gae ‘bacter1a,_fung1 , .

. or as weeds are called the crop ‘plants: and weeds belong to

v :the flower1ng plants or h1gher plants A Each year we get many -

'weeds sent in for 1dent1f1catlon We have about 500

d1fferent weedy spec1es that occur rout1nely in agr1cultural

.productIon 7,_._. AU A\_ o _ AR e
. . Ex . . L . . . CE

"The h1gher or flower1ng plants are d1v1ded into - two ma1n \
.,groups.c.the monocots which have parallel leaf ve1nat1on and.

e

Tdacots whnﬂ1have a net leaf ve1natlon Corn is' a grass’ "..',h;iﬁf'
or. mgnocot@and a- bean is’ a broadleaf or d1cot , Plants have

-

ﬁroots, stems and leaves Later they produce flowers fru1ts and seeds

' ,fPlants are also-d1V1ded on the bas1s of the1r 11fe cycles , /-

S

-Those wh ch are annuals.‘live one year - They: germ1nate, grow, -
'flower and produce'geed w1th1n ‘one year There are mapy » ’

C .

. common examples of'hnnual weeds The mustards and many of

v -the th1ngs that we would grow 1n our garden are annuals

";-.-.',' .\___ _4

. A . .
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B1enn1a1 p1ants, lee the - thlstle, complegggthelr 11fe cyc1e

_ in two years The first year they grow vegetat1ve1y and the.
yvgsecond year, they produce flowevgdand seeds

renn1als are p1ants wh1ch are those wh1ch grow for more than
itWO years. Prennlals are very d1ff1cu1t to control because
»they “have underground storage systems that are capable of
stor1ng large quant1t1es of food | It 1s d1ff1cu1t to get
chem1cals down 1nto this underground root system C b

Let's look now at photosynthet1c process ‘or the manner in
"wh1ch gpeen p1ants are ab1e to produce sugar This 1s the‘
process whereby 11ght ‘energy. from the sun: i's trapped in the -
green 1eaves of the plant -and then converted to sugar. This
- process is: the ba51s of all’ 11fe Were it not for this
photosynthet1c process, there would be no. food for humans or -
other an1mals . The 1ight - energy is trapped 1n}the green Y )
leaves. Leaves conta1n little structures ca11ed chlorop1asts‘
wh1ch house ‘the" ch10rophy11 molecules and give the leaf its
green color. Carbon d10x1de from the air and water from the
roots. 1s comb1ned in the presence of the chlorophyll in the
green p1ant to produce sugar . and oxygen - The sugar that: "
is produced 1s'then convertedmlnto many other 1ngred1ents _
S ‘within the p1ant It is converted into starches, prote1ns‘ "
and ‘many other. substances that are requ1red for growth of
the plant. Growth occurs by mu1t1p11cat of the 1nd1v1dua1
cells ‘and then en1argement*and"drffETE‘tlaflon into. varlous
».msoructures . . . ' ~

J:Now that we have rev1ewed ba51c plant growth _we can- talk
if1nte111gent1y ‘about: how we 'can kill plants “We. mentloned :
'-11ght as belng ‘a ba51c requ1rement for: p1ant growth or food
h»maklng Itis a %gmmon\Kractlce 1n gardens or sma11 1andscape,
areas ‘to:use a bldck p1ast1c mu1ch 1n order to-shade out or
o kill weeds.' The . black p1ast1c w1thh01ds 11ght and e11m1nates-.
the’ photosynthetlc process and the plants starve to death '

. .
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All of us know that water _13;.31'1 ‘essential 1ngreﬂae,nt for both“ .

"an1mals’and plants In te

of weeds we can w1thhold waterhf
o by JU§t pulllng the weed up- and lett1ng 1t d1e Water can ’
. ﬁ ’be w1thheld from the plant chem1cally by useuof salt I
Coams sure that most. of you at some polnt have poured salt :
.laround a plant or weed wh1ch resulted in 1ts death N The %
salt draws water. from the plaq& and«restr1cts the movement
~of new water 1nto the p;antﬁcau51ng the plant to d3551cate ‘
. and die. We can"also have the other extreme@of too much
. ‘water This is used to our advanfage in the product1on of
rice where the %oots of thp rL;e»wal é%lerate very wet
'ucondltlons,ﬂwhereas qany of the weeds Wlll not tolerate

~ extremd wet conditloss | '@"‘* .
n'A favorable temp%rature'ls essentlal for the growth of plants.
, E1ther low or hl%h tgmperstures will limit plant growth
; In terms of Weedasontrol Jack Frost is: well known for hlS ,
' j_.ab111tyﬂto cgntrol weeds.; On the. other extreme ‘are the h1gh
';' temperatures which have also been used to kill plants Flane

'ﬁhrow:rs have beén uséd for many years. to klll weeds. This
- is ref1ned somewhat w1th the flame cu&t1vator where. weuare
é' 'ablebto ebtaln select1v1ty " In the case of the flame -

ultlvator a’ flame is: ‘directed at the base of the woody o
; cot'ton plant andalt kIlls the annual weeds w1thout destroylng ;ﬁ

the cotton plant N :_"_-;. L #;

‘ ' Another4group of herb1c1des are called contact herb1c1des
- _,Many of you w1ll recogane paraquat wh%ch 1s ‘used in no- .
. ptlllage corn prdduct1on where ‘the fleﬁds are turned brown
-almost over nlght after u51ng contact herb1c1de paraquat o

hembraneswhlch
b -surround the 1nd1V1dual cells. Destructlon of membranes

The paraquat deStroys ‘the. 11p1d and proteln

"destroys the’ 1ntegr1t

of the 1nd1v1dual cells and caUses

! very rap1d death. Contac erb1c1des do not move on;i-

‘€




The photosynthetlg/h:
c1des. - We mentloned;

; - or~1mportant for all';: : hj-;f;

f‘? way with. thls prOCess,h‘:" ‘fffffip
comﬁbunds that 1nterfere' e

ré the tr;a21ne herblcld ’ j

tﬁma21ne herb1c1des commo

éubstltuted ureas.

\:: member of thls_g

.‘,,;m

J .
. ;ienergy ThlS is in essen a.gﬁst the .
“:ﬁIndeed they have many of the cémmon o
=
: 2



-'_‘Prote1ns are’ essent,ial' w;thkp plants as” Stru’ctural protews
: _and- enzymat:.c proteln‘s Structural protelns g\lve structure :
.to the plant cell membranes. Enzyma,tlc protelns are catal}?sts
(. which: are useful 1n syﬂ"thet..lzmg chem‘ical react1ons aAs ”" ST "'._"'-f
'_ e mentloned ear11er ~they " are requ.lred*ln 0n1y mlnute RIS ¢
'.{:l?.‘;amounts and 1nh1b1torsrtha'it$ ;nh1b1t enzxmatlc protelnw"%
f,requlre only ‘thé mlhﬁ“teﬁanfounti to .function as “&eed kgllers
_i,-.';-',‘. In order to v1sua11ze Hestrudt;gp o‘f protegns, th\1nk of a 3‘
;.‘_V'?'hen egg The wh1te bﬁ LA e'ggxls*pr@j:e1n.‘._ ;,Whén B
" an egg, the egg coagulates fé)rmnxg & Ei 1d' trhct ef\_ .
egg proteln 15 k111ed tioihgf h@%)@de_ g ahlo,ﬁ“to funcuo
in. th1s same manner w1“thq,n a. pla’ht L w ﬁ‘j‘“‘"
. w1tﬁ CeIi&\&dI&rglon
»_; Ce11 d1v‘151on 1s a very com' X, T ;er/ss v@-\ereby one ce%ll
'._.dupllcates or" becomes two '--_:_ere ‘are - -many proges §S:. R
'51nvolved Nlth cell d1v1sloﬁ ,and\‘ﬂtheé'e ‘are not weﬁ§ st

" ,-Two herb1c1des that 1nterfe11'e wxdﬁ @31 d4v151on process*are

'3";",_‘}"'-_'"'.CIPC and another dacfhal 3 %e a&., ommon preéhergencf&;ﬂ o “T'f;l
e O herblcldes wh1ch act at the g w1ng polnts xQ; B we

S '__the plant The plant 1s unaple “n
-‘normal manner and we have a; wmﬁe herb:&cui' _ _, _
: . Another group of herblcldes a:ﬁe themgrgwt‘h re’gulator he*rb1‘ '
TR ,.c1des. These mater1als have been -around §Ir se\xe'ral y 85
. *i'f'the 2, 4-D be1ng the oldest and mosf ?l known ¢het g0 wth -
regulator herb1c1des Dlscovered ba in the 40" durmg, REE
actual war- research th1s mater1al was found&o tﬁ a- véry
| "potent .1nh1b1tor of plant growth It‘s _bé_;% stud:aed for
i several years. since: then ‘and sc1ent1sts st111 ad not"
R completely understand how 1t .or other growth lﬂegulators are

. ; & o - . .
- N ,’j °,;.- o ‘ i o ‘
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3ab1e to control Plant growth TAs‘more and more studies are.
}completed on p1ant metabollsm,gthey re able to actually trace

'3}hthese mater1a1s back\to the. nucleic ac1ds - The nucleic ac1ds

:fw1th1n nUCleus of a ce11 conta1n the memory system or- the
j"_n'-braln of a: ce11 CIf these' mater1a1s can work in the. cell at
“ithe bra1n 1eve1 they can cause wrong d1rect10ns to be sent
”_resuitlng in distorted or d1sorder1y growth As a Tesult of

’1ﬂ.thls d1sorder1y growth then the p1ant is not capable bf

';fcompletlng its life cycle - I've heard many farmers use the
'iexpress1on that 2,4-D causes a plant to gTOW 1tse1f to death
‘and, I~ guess, thls 1s a good an - explanatlon as any because
'fwhen we- apply 2 4-D to a- p1ant :we see that 1t does grow

.wfpfaster and. in. a d1storted manner.

;Now that- you understand more about how these materials work

in the plant 1et's look at ways of ga1n1ng se1ect1v1ty

"i:W1th a herb1c1de in a weed -crop S1tuat10n “In the case of

-and the weed converts into. 2,4-D which theii- results in 1ts o

the tr1321nes wh1ch aré used. commonly in corn, ‘the corn has

~the capab111ty of rap1d1y break1ng down -the tr1a21ne molecule
~ The weeds in this case do. not’ have th1s capab111ty or only

to a very 11m1ted degree; thus, the simazine or atrazine

.g1ves cons1derab1e selectivity in- the orn because. the corn
will metabolize the tr1a21ne molecule and the weeds .will |
,:not,i A s1m11ar S1tuat10n ex1sts in the case of 2,4-DB wh1ch
TSk used in legumes. ' Only in- this case ‘the 2 4 DB that we o
.apply is acutally an 1nact1ve mater’ It 1s broken. down a

;w1th1n a p1ant to the active form 2,%-D

It so. happens that

" the weeds are more: capable of breaking. down’ 2, 4-DB than the %

s

"alfalfa or other legumes thus, we have a basis' of se1ec€gv1@y

E]

i;jlse. Another way that we're able to. .gain select1v1ty
through movement or placement of mater1a1s in. the soil.

- Take again the tr1a21ne molecule w1th thCh you' He fam1113r_§: ,
”°Slmaz1ne 1svsafe to- use in ornamentals only because it rema1ns~'
'_at or near the s011 surface above the root system of ‘he ﬁlant

7
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R would cause 1n3ury or “even d ath. We have other cases of
{selectlve wett1ng where onemay have a. waxy leaf surface,

_tion, but not W1th the water soluble forms llke the am1ne5""
» formulatlon Another way relates’. to the. grow1ng ‘point of °

_:effectlve broadleaf weed control than grass control

?fthe dee of action of herb1c1des and we cannot go»1nto;-i

.. ! i o » o ? . ¥ 13 ) Co .
If it were picked wp by the. rod@#system of the plant, it~ du7-f

- .such as’ garllc, which is difficult to ‘wet. - Therefore, we' S
‘f_f1nd that garllc is hard to control Know1ng this, we' o
-can. go- to a formulatlon that w1ll dlssolve or work its. way .

through the waxy leaf surface . We are ‘able to- gain entry

of the 2 4 D into the garllc plant with. an ester formula-‘

the plant -The monocots. (grasses) tend to have enclosed .

_gr6w1ng p01nts “whereds the broadleafs have grOW1ng p01nts;

that. are exposed Thus,‘contact herb1c1des often g1ve more

kS

These are Just ‘some of the things that are 1nvolved w1th

great deta11 at this t1me

-
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.~ FUNGICIDES AND THEIR ACTION CD; . ‘*1Sfiﬁeéj@

- Today, I' wou1d like to g1ve you a brleﬁllntroductlon to
“ffung1c1des (fung1tox1cants)h Even though thlS presentat-_ ‘
' is‘very short it should prov1de the ba51c,'sa11ent features f;«'
:'Q"of this- unique group of pestlcldes . :

-It goes w1thout say1ng that funglcrdes are 1mportant if”
'_not essentlal in plant" culture Although the manufacture
and utlllzatlon of fung1c1des do not equal that. of hérbl-,
cides. and 1nsect1c1des “the tgtal fa11ure in the culture: of
many p1ants can be attrlbuted spec1f1ca11y to. the fa11ure1
‘of the grower o apply the correct fung1c1de in tpe proper
‘manner at ‘the correct t1me As plant protectlonlsts
| 'however We need to con51der serlously “the 1ntegrated
X L approach to disease and pest control .in genera1 that 1s,;‘
e “we need to implement all known pest control measures -- - -‘p'«j;” .
cultural control, blocontrol host re51stance chem;cal “

R
sl

Tcontrol‘} tc. Then,'1n the. chem1ca1 control of pests we
?Z_Qneed to- con51der ‘how fungic1des m1ght ‘be’ used most effect1ve1y,'ﬂ¢f“}h
in an 1ntegra¢ed program with- 1nsect1c1des, herb1c1des S '

‘PZTBRMINOLOGY - is an’ essent1a1 aspect. of underSta“dlng amy

fdlsc1p11ne and the short glossary below prpv1dbs br1ef

def1n1tlons of ba51c terms R . :
fung1c1de %= compound used spec1f1ca11y to; k111 fungus

‘? funglstat compound used spec1f1ca11y to. 1nh1b1t a‘

fungus, often plant dlsease fung1c1des K
' present in sub- 1etha1 concentratlons only A
?1nh1b1t rather than k111 the target fungus.;




o

efflcacy - relat1ve act1v1ty or effectlveness of a _ﬂ.
, - funglclde by wh1ch it ‘can k111 fungl or . -

"E . f_f.".Tcoﬂtrol p1ant dlseases caused by fungal
- | E pathogens P o , S
Hresiduezéﬂzthat fung1c1de (or pest1c1de) wh1ch rema1ns

or is. 1eft on the plant surface after _ .
papplrcatlon._ The marketab111ty of a fung1c1de
hdepends,”in part- on how residual- 1t is: ,-If
'applied in proper concentratlons at recommended
~times, the product must meet 1egal residue -

vtoleranceﬂ.> '~*"t '-*'T '“*F“ "'~"”a"“?e”””

phytotox1c1ty -Lthe capac1ty of a fung1c1de (or any _
' » ,pest1c1de or chem1ca1) to poison or 1nJure:f{
'W‘the plant. ‘upon -which it has been placed
"Bordeaux m1xture -for example, is notorlously
» _phytotox1c wh11e the -fixed copper fung1c1des
:-5-are ‘less’ phytotox1c. SR e
act1ve 1ngredLent (a i, ) - the actual fung1c1de 1tse1f
' 'usually given in percent . in any of the
' commercial preparatlons --wettable.powders,
emulslflable concentrates dusfs, gases;f
_ S granules etc., .
_inerts ;r“=the non- fung1c1de (non act1ve 1ngred1ent)
o : const1tuents of ‘a commerc1a1 fung1c1de _
ﬁpreparatlon. Inerts are composed‘gf f111ers,.
vspreaders Csurfactantﬁ), st1ckers (flour

T e gums.; re51ns,,case1n, etc. } and other,

: . - bisubstances._ . R _ ‘
’-LD%O } ‘Tthe 1etha1 dose of a fung1c1de that kllls"
R "50% of the test popuiatlon of the target

‘forganlsm\{izngés) ~ With regard to efflcacy
_ine k1111ng ung1, the 1ower the LDSO Value, o .

s B
Ay



,& . ) , .
i Co
E . the better However, w1th regard to
;} ‘ Y f tox1c1ty to an1mals 0T humans (the app11cators)
b‘%”' 1.'b I;b.;, the larger %he LD50 Value ‘the, better Thls_ :

)

7?'*'?'?' ?2"%ﬂ“”*-dlst1nctlon is most' important to note SR
S ,spec1f1c1ty that attr1bute of a fungicide to be e
R ;-._-" : spec1f1c 1n 1ts k1111ng ab111ty for certa%n

4

e fung1 or. certaln c1asses of fungi- Sombe ;Qi-[* N
. fung1c1des are: broad spectrum . or have low

o spec1f1c1ty, and k111 many dlfferent klnds C .b% o
;u"_f of fungi; others. are narrow spectrum in’ . "é%:jf R
;ﬂﬁﬁfibhfhi}::?:i.' ﬁhelr.act1v1ty,}and k111 only very few _b:fﬁ;f:'} ,4
' B R fungl Spec1f1c1ty and spectrum of act1v1ty ,ﬂif_'
U tis'd very important con51derat10n in - select-’f*
- 1ng fung1c1des L e BN .'g; o
preventlon Vs _cure of plant dlsease - preventlon of Eﬁ_;g:;?ffigf

S _ '“plant dlsease is- a1waxs the ‘best approach . :
~;,V”v;' . and is ach1eved "With: fung1c1des by nkotectlng S

the un1nfected plant Surface w1th an 4;.,;‘ff
approprlate fung1c1de These funglcldes 'ff,‘ L

- ‘are known as contact fung1c1des, preventa-TZJgﬁ
o T t1ves or protectants : The treatment -';s”§jﬁﬁ

(therapy) or successful cure of establlshed
disease .is accompllshed on a v@ry 11m1ted

b-

ba51s 1n p1ant pathology,i‘ There has’ beenwu

) success in* treat1ng Dutch elm dlsease 1n

o o -ig_- very early. stages w1th surgery and/or
LT " systemic fung1c1de Appllcatlon ﬂ:
convent10na1 fung1c1des are the maJor grohp of

Cprotectant compounds app11ed as dusts and

_9sprays to plant surfaces, and do not moVe'
‘ “u1nto or. within the treated plant _”‘;Vf;- e
' -'ﬁ;." ' ’ "'5m. : . a
. '. ".}; . ) L o ‘
i 88 ,,‘2% e t‘ ‘ '3
@ a O K Iy
. . i,!'..: N ‘_Q_! R ) ._) B . - . ¢ .




t'*gmcl°’ systemlc fung1c1des are compounds wh1ch .after be1ng -j?.\
R o ~jf' app11ed to plant’ roots (oé)less frequently?

t _ shoots), are taken up and translocated W1th1n.
wiﬁ the plant They may funct10n preventlvely
..7§; ff.f':}_v#yﬁé” or curat1vely in dlsease‘controlf. =
o ',ff Tolerance - is the "defense mechanlsm" developed by

g o the target fungus by wh1ch 1t becomes
1nsen51t1ve ‘to repeated contact ‘with the

same fung1c1de This 1s belleved to occur:

%%'.‘l‘ - '."':'3 through selectlon and’ genet1c processes.v*~m

' For example, Cercospora that causes peanut L
leafspot 1s becom1ng more tolerant to ,f-"ﬁﬁf.,
':ff "Hﬁ”“'i ;]_];' benomyl and therefore benomyl can no longer'ht*"
| ' R prov1de the dlsease control that it d1d at -
f1rst . '

BASIC REQUIREMENTS OF FUNGICIDE USAGE : .m'i;s”t :b.ejf_upqé.rst‘c}od',;,.,"' |

£

nj" and a few are: ],g,f;

[

f* ;" RS

Proper cho1¢e one must h1t the target organlsm for »," ;“[;'
f@ff"f. {L,,, . ', example, pne would not .choose. benomyl to '
E f,;l'*'f” , control fater- molds R z o

'_fh;f Pﬁbper tim1ng - ofhe’must apply the fung1c1de at the xi""

~beSt tlme, fo% example, fung1c1des are not - ¥ - 5},",

-applled 1n late summer to’control leafspots :a{;“{Tf
og landscape;trees.,= ~ ~*"-;'~ : 'I”w"/'fﬁ-": :'tﬂ

: ement < “one . must apply the fung1c1de on the

3 . R .’;’i'-,

’cnrrect 51te. ,"j% .' S
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IR ;’emUi51flab1e Goncentrates Eraﬁhieéa;gaseS&JT
Sl L e | ] Hn.>&_ﬁzu._;___
S dusts solutron \ i

\ )‘
Proper ooverage ; 1s essent1a1 to prov1de max1mum
S protectlonn To ach1eve thlsm‘spreadersu
(surfactants that lower surface ten510n)

$

- ;.lf “ and st1ckers (flour gums ,re51ns ca§e1n

are_added as: 1hert 1ngred1ents

FUNGICIDE USES are many‘
"':j Seed treatment -

and 5011 borne'fungl ~Fung1c1des are dusted ;iz.u
._; .d-gr sprayed onto seeds. Generally déne by ." S
Seed;x'companles Chloran11 and th1ram are -
.effectlve seed treatment fUﬂg1Cldes_* .

‘., ""‘5‘|

Follage treatment - is, probably the most common use s
;ﬂﬁ‘;;ﬁj “of. fung1c1des, ‘and wettable powder formula-*':
%;";;y. .o tlons the most popularly used A1r bl A
| *ti’:f“é sprayers*that apply h1gh volumes and Lw

e . o _"_ the seed 1S planted

T e
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L s e e
, L . SO A ‘1,: o ’ ' A A
" 4 ' . ) .
R _}.". h1gh fung1c1de concentratlons are very e
o -'j effectlve Aircraftrls ‘also used. _‘fll dirvxtsjifih
Post harvest treatment of fru1t ~for. exampie—‘has 3} ‘ff "
;J;ﬂﬁhiff'hﬁi‘fg”“i, been used w1th success _ The, major- problem o
.fhijaif“ifrff';‘f here however, has been»that of re51dues x,'f SR
% CLASSES OF FUNGICIBES. should bq Considered to help-us.  w
;}wjﬁg,categorlze ‘major: groups and examples of each o Funglcmdes 'jlh;'"i_ ,
o ;h;can be cla551f1ed 1n dlfferent ways.r For exampﬁé . one ‘~4F ‘i'”vfgg;
."‘scould inditate’ that there are 1norgan1cs ‘and organlcs yow— “,f;fﬁh:
: '~ever, ‘thé follow1ng categorles appesr to_he the most, commonIy S
wpizufused'and perhaps the- easiest 'to, remember' ”,‘ﬁ:-~‘~= s ;fp'f'”
ff'wffif;'j}. Sulfur is’ the® oldest known fung;clde. Effectlvq , c
T Tl ﬁ‘agalnsu powdery mlldew.: Comblned w1th 11me,3, ;3‘§'fW
'-1t i$ used as, 11me sulfur,reffectlve&agalnstd " Rt
gpeach leaf" curl and otheér. dlseases.j.v'agl;.; ;ﬂﬁl{f X

"fls anotﬁer bld but'effectlve fung1C1de. L
sted as.copper sulfate w1th 11me in BordeaUX |
fm1xturé‘ g is. hlghly effectlvev but'as
Bordeaux mlxture is phytotOX1c in. many S
cases leed.coppers arg much less thtO-;'“;fjﬂ

tox1c. Copper controls many fungal gnd ;vf{*jéti;
_ T “bacterral diseases | SURNE _ i:pv; f f '
-'f? Mercury ' fung1c1des are among the moSt effect1ve ofh”'idﬁief”
. ifv 'hm;f":f j aLl The organlc merqurles espec1a11y have féﬁlh,i”,}
S S been used for control of anthracnose: seed— ~f}i\i_gli
sq' ‘ ’borne organlsmsuand ofhén»problems /‘Due,to “;ﬁ;,:iﬁiﬁ
;:~ therr long rbs1dua1 and cumulatlve act1v1ty W ft
,;f .‘l‘{f?h;qf; 5 carbamates) are the»"wbrkhorse" of the; .'~';;f-fﬁf'
L BT ﬁunglcldes

E MC

PAruntext provided oy enic [kl



the dithiocarbamates shown to be effectlve
P o Jn controlllng a Very broad spectrum of . .
'.cau§a1 organisms in- thé 1930‘ .. Examples.-,Jg/,§ .
v R
- of&mﬂs group ‘would. 1ntlude th1ram ferbam,
ziram, nnabam, zineb, maneg and others o

1mportant grousy £ fungﬁcldes Important

' e

Heterocycllc n1tr0gen d&mpounds constltute a very ‘l; gﬁ\,

~

» a very broad spectrum

. E oL :'._examples aTe ca
' -d1folata ﬁnd glzodln 'used common
on control of “fruit dlseases '

o , tox1cant

_ Aromatlcs have the’Benzene ring aS.a cqmmon feature"' o
(v r",v, o of . the1r chemistry, _‘Examples are: (1). phenols
o ' such as pentachlorophenol - used as. a wood
e Lk.preservatlve, (2) the: gulnones’such as
S o "chloranll - used in seed treatment; (3) the
v . nitrated benzenes such .as' PCNB (pentachloronl-

e . ~ trobenzene) - used as a ‘seed treatment and soil

T fungjcide; and (4) botran - used .to’ control ff'

f_Rhlzopus rot of frults,'and (5) the aromat1c

R B + s - dyes. such. ds Dexon F'used to control the L
| ) '1Water molds. R <. y ', L
Antlh}otlcs are compounds produced by assorted _ _
ST o m1croorganlsms ‘that have- act1V1ty aga1nst ff'
T | ’ planf dlsease as well as-humam and an1mal |

-pathogens A good example 1s"

S o » ‘_h' used in both plant and human dlseases, that
| is effective’ aga1nst f1reb11ght of apple S
’;, ' "‘,.:‘ i"'and pearewaAnother is cyclohex1m1de, an.

ant1funga1 ant1b10t1c used, -to control

N Z;‘..,;'g}- : turf &nd other ‘diseases. The tetracyclines
~{”7"u I have good activity against . the mycloplasma-“
B ] 11ke organisms that incite "yellow" dlseases

SR _ Cin several 1mportant plants T




-lplmportant group of 5011 ster11ant$ whlch ave the capac1ty B

In summary; then,.there are many.dl _erent c1a§ses of . ,ff
"_unglcldes de51gned for spec1f1c

_the VPI&SU Extehslon Di;

N . \-__ N - - . : v, '3 Iy
.. - », : T ¥
Y] '. 2 ’ LA

e

Systemlcs are-. the newest members of the fung1c1de .
- ‘. group of pest1c1des. These compounds areﬂ ;f
.;’ - f..f‘ 50 named because they havyéxhe unusual

ad _f?f - property of, be1ng able gbcgaln entrance
T "and mové within the; p}Jnt*after appllcatlon.‘
flfh;.'f f,’ These compOUnds S}e alsoqused as. conventlonal

.

”,'“f.contact spray fungicrdes d Important groups

_ _j' _‘ are the’ ben21m1dazoles ‘suchy as benpmyl and,
e i ol thlabendazole used’to oontroi a,wlae _fp?/
'_‘.‘ 't var1ety of plant dlseases, the oxathlins A
- tfnffJSﬁCh as Plantvax and Vltavax - used to control

B .'.Qz have broad spectrum actlvity 11ke

the 5011 ; .

K

ses. These compounds ha¢e
varlous spectra of - actlvlty as well as. modes of - actlon 1n.:_
controlllng the varaous plant dlsease fung1 The best com-? .
pound should be applled at~;he r1ght time in the recommended

manner to achleqe opt1mum/resu1ts " One should always consult
151on for these recommendatlons '

. b
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smuts and rusts and thlophanates which alsof/j

BEERY

-

ben21m1dazole$ ' Many other gro 's of systemlcs
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A RODENTICIDES AND AVICIDES - MODES OF ACTION (Dr G CrOSs)\\:
= SO - / e
e For the next few anutes I would 11ke ‘o dlSCUSS C IR

}_f"‘ R com1ng or another Such factors as tOXlClty, et

dosage 1evels, and reTathe effectrveness are

‘ . . ’

!
obv10usly 1mportant Less often considered

but of equal 1mportance are degrees of acceptance_~7
and reacceptance and the development of tolerances
oy Yoo .
Oddr .and- taste must be cons1dered in some Lnstances

S Safety precautlons are an- essent1a1 part of any
e FCTRRES procedure g An understandﬂng of the mode of

actlon w111 enable you to use rodent1C1des and S

v,:',_avlcrdes.more effectlvely and:safely.

"‘I

o~

Rodent1c1des are pest1c1des used to control
S :;g% ; rodents such as® rats m1ce and squ1rrels N They

'are normally 1mployed 1n SOlld ba1ts, 11qu1d forms,';,f:-

. u o e /.
-@_f'a‘f*ggj~-:as a dust or volatlle chem1cals used as fumlgants
- - : .- - SR o

. ',E»VQThe most effectlve rodent1c1des are those w1th a

.-g-ﬂ”':hlgh tox1c1ty and palat1b111tva1th one or more. +4i‘fv./

l.{%‘; R glsafety features -'ﬁ”f ~a:?
’ : * ~ 4 N s - ) -
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r Z |
Rodenticl &_used in’ solld halts or 11qu1d forms

can be dav1ded rnto\t:;difoups based on the mode
of actlon -the’acute hticides. and thé chron1c

rodentlcldes ~The acute rodent1c1des .are. those in - W
¥ N N

Y4

-~

whlch a 1etha1 quantlty of. p01son 1s 1ngested in ' S
e / . o R
L ay 51ngle dose 1n the food or- drlnk of a rodent S -

/Some common achte rodent1c1des are Red Squ111 '

N

/ Strychnlne and 21nc phosph1de ‘ They cause death

y by heart para1y51s Lgastrolntestlnal and liver ',lj_ ff“
/." S e - .
./;ﬂ' damage Or by attack1ng the central nervous.

-'/H'f fsystem The target animal must consume ‘a lethal

dose before the onset . of p01son1ng symptoms | A‘,’ o
/sub 1etha1 dose may produce 51de effects whlch .
:.,y§/5 w111 make the rodent "ba1t shy ’?re ba1t1ng is
~.}Li_ gflt?: recommended before applylng acute rodent1c1des
L .’,sq the an1ma1 w111 be cond1t10ned to the ba1t
’725; : :{kﬂ The unp01soned bait is f1rst presented to the- e
’hv_;T.;;' rodents unt11 they freely feed regularly and5then ;}T"

fQ{ ’::;'. it 1s replaced by ba1t conta1n1ng the p01son.-

\ e X . . . ‘3'

xf. jf” '_ - Chron1c rodent1c1des br1ng about/death of an -' *

‘fbﬁ. .‘an1ma1 only after the polsoned balf or 11qu1d :E.

;G7 e '}: has been consumed on 5 number of occa51ons /Some'“ .
' | j common chronld rode t1c1des are Warfarln, 1va1

s

. \“-; - Fumarqn and D1phac1none. Because the polson 1s

e _ consumed over a

. l

N i
[— Lo B . I
N
R
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. ' ‘ ,

-lethal . For example a'brown'rat can survivefﬂs

‘a 51ng1e 50

G/KG dosé but succumbs to 5 if..:f
,fconsecutlve do'es of 1 MG/KG taken 0n successlve

days.‘ The - sympto 1S, of p01son are so delayed that

1the anfmal neven 1earns to assoclate dlscomfort

e .

‘with" the\balt consumptlon and cont1nues to feed o

‘uﬁtll a lethal dose has been Jngested The main’ _'nkr

ot l\' . -

2 8
.zomponents posse551ng chronlc'p0150n1ng actloi‘

are the ant1 coagulants, whlch\lnterruﬁ the .
§ synthe51s of'blood clott1ng factors 'S0 the p01Soned'\

o an1mals d1e frgm 1nterna% b1eed1ng Chronlc

A
I8

@ . .
rodent1c1des are re1at1ve1y nontOX1C to domest1C'
/ .
- an1mals and ‘man ; however,.there is no\such thlng
fas a "safe rodentlélde ';-f " ..-. .i -'Yf‘

>
h

';,However toxicla chemical“pof§0n might~be it willy

- o

'not be 1etha1 unless ‘a hodent of 1€é OWN. - v011t10~i

consumes a lethal dose Addltlves are somet1m@s

1nc1uded 1n the ba1t to 1mprove perqumance

Xy ST

Attractants such as flavorlng or 0ils arg }'nf,e
E somet1mes added to ba1t to make it more appeallng

by enhanc1ng the taste or: masklng dlsagreeable

[

O - ‘ . T e .

odors Ant1 coagulants may be made more 1etha1

|-.

by add1ng potentlaxing agents that accentuate

LI
i !

the actlon of. the. ant1 toagulants. Preservat1Ves

¥

e



" .
P -
. t K
1 ’ N
. ' SINEY
'
. \ ,
) N
. .-

‘”deterloratlng over t
%"

) E acc;dental consumptlon of; the polsoned bait by

TR S . -.’ N

ime. To guard agalnst ‘j_ » :5'

,/ /! - nontarget an1mals”)Jafety addltlves may be fji
;fr" Jncorporated., Slnce rodents are unable to vom1t

Aol :--1t 1s often the pr%ctlce to 1ntorporate an emet1c °
/".‘ .“-.' - v *

The emet1c agent w1Il 1nduce

N

nontarget an1malsi; a ‘. T ﬂ‘ S

L L . ‘ S ,;‘ — . ' . : oo e
i Secondary p01son1ng to an1ma15 whlch fEed on. dead

I o or’ dyhng‘rodents shourd be ant1c1pated ThlS danger
T— N v

R may be reduced by remov1ng rodent carcasses whenever-*

< - . . . -

s

” = p0551b13. T o - L '_-.-

- . . . . .

L. . Acute or chron1c p01sons may be used in dust "-_"ﬁ
‘\ formulatlons._ A polsoned dust 1is p1aced in the

;.; - _h‘ hole and burrows of rodents where 1t adhers to : s

- _.5ﬂ C the feet and fur and is . transferred to the mouthj_”

. "ﬁurln normal clean1n and groomln act1v1t1es..
v g g P g

. . . e LI B ’ ¢ - ‘ A J " o
j'\.j;,,:"“.f ThlS method requ1res a: h1gh concentratlon of T
- .._\ S L C, PR . L

- p01son 51nce the an1ma1 can only beiexpected to

' “ U2

S '-'ﬁconsume‘small.amounts,u The advantage of contactv
dusts 1s that rodents do not suspect the source-f
'~f;of-1llness,:-: ;
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} . In 51tuat10ns where rodents do not respond to-
.' . " : Cd ;

'( L p01soned balts orfdusts affumlgatlon techn1que

f"f‘.i’n_- can be‘ysed Rodents breathe ‘the . volat11e

o0 : o
S e substances and gases wh1ch cause death The most
e -'? < frequently encountered fum1gants are hydrogen S
. ' «cyan1de and methylﬁbromlde. ) S - .f Ty e
‘.\ ,‘ o v, . ’l‘ . . . . .“‘ .
(R R Av1c1des aré’pest1C1des used tb conerol b1rd3 1n

4 R T | Lo REE .. \
L : N

N e pest 51tuat10ns.'-Some common av1c1des 1nc1ude

@55 . cehtral nervous system The reactlon t1me requ1red
SRS S to kltl a b1rd var1es w1th the type of p01son. o

Strydhnlne used as an. av1c1de w111 k111 b1rds

o ‘ _ - M R ‘
. | 'shortly after the ba1t is- consumed wh11e the “_

A pu

.l_.;f fg? av1clde conta1n1ng the"compound DRC. 1339 does not'
ff#”;fﬁ ”:‘,T k111 mhe b1rds for several hours genera11y after'

they go to roost. ThlS d1fference 1n mode of

_,T;(b,.;)?_.“‘actlon-ls 1mportan<j§§ reduc1ng the effecﬁs of _ _..(S‘

secondary p01son1ng 0 an1mals that consume dead

- _ b1rds B1rds dy1ng at the roost 51tes can be S

easrly p1cked up and dlsposed of 27”.. o :;.;b

Tk

No av1c1de has been found that is spec1f1ca11y for,”"{:

;

a g1ven b1rd dthus thére 1s a1Ways a danger vhat

non target b1rds w111 be affected A po;son;such :7) R
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A'

‘., -as strychn1ne is- lethal to all an;mals WM{Ie S 'f o

)
¥ .

. '.DRC 1339 1s more - lethal to starlings and’ black-
4 ‘\\.'. . S ’
© .b1rds but w1ll also k1ll smaller b1rds Av1trol
. . e " \-.
is_an . av1c1de wh1ch 1s USed to.control black--

S ;;’ 'b1rds : B1rds 1ngest1ng av1trol reacf w1th d1stress'
. ;;,stptoms and calls whlch fr1ghten away the R ; v

f{_-:;dd _;_rema1nder of 1ts flock from the feed1ng area wrth .

a

7/ o .
a m1n1mum of mortal1ty T e advantage of av1trol o

-

s that only few b1rds need to 17gest the ba1t o
' : -y ' () . o
R /{.thus a relat1vely small amount “of bait needs to -

‘ . LA . e o P ]
._j-jjbe.put.out'.'_.~ PN S e T S
C ;/_ - : _ ) oo <c/" L """'f‘ '

\.Not allfan1mals react a}1ke to rodent1c1des Somg

T %

> .

-~

et K .1nd1v1dual an1mals, even w1th1n the same spec1es,

'4 DR L.

are cons;derably more : res1stant to tox1c effects o
Vthan others' Some effects vary w1th the‘seasons,_ ’
and w1th age, d1et and even sexes, of ‘the animals. s

14 -
' I v Y . :
. 4r< Dosage leVels are usually calculated to 1nc.u'e the

.'”?)”'J ' 'bulk of the above average re51stant an1malsi_ Nothlngan

, is ga1nedlby 1ncreaS1ng these levels ' In f'ct such._ o
a practlce 1s doubly obJect1onable for acce tance

.TY‘.. ..;:_and is usually decreased wh11e the layouts to other o

w2

- PR ‘larger anlmals 1s greatly 1ncreased _ o
'A\hhoroug knowledge of the manufacture of rodent1c1des
~ 'and av1c1des w1ll ass1st you in select1ng the best
.‘-,.'_. . . \ T LN
‘.control measure for a partlcular s1tuat10n.» ) Lo
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”< *. NEMATICIDES '(Dr.' w', W, Gsbornc)

To determ1ne; the . tyge nemat1c1de and method of applrdatlon
for plant para51t1c nematode control 1t 1s first necessary

‘to know somethfng about- the function of p1ant para51t1c ST

'\p‘: nematodesh the d1fferent klnds“bf nem todes,and how‘they
. feed There are’ over SSvdlfferent genera of p1antwpara51t1c
—_ -‘nematodes conta1n1ng approx1mately 1500 specaes They

fﬁ:‘\\\feed on plant stems,_leaves, flome\s seeds and’ rootsu S .

This prejfntatlon will dea1 only with nematodes whlct feed
on plant ‘roots since thlS is the most 1mportant type of
nematodeqln Vlnglnla S o o

Plant para51t1c nematodes are fa1r1y complex an1ma15 They
S are round worms. and range from 1/64 to 3/16 of ‘an 1nch in
: -1ength therefore, ‘they are m1croscop1c in. SﬁZe The head
: ﬁ%ff portlon contains a stylet wh1ch is a- needle shaped dev1ce'
ﬁhlch ‘the nematodevuses to feed on plant cells Nematodes.

ay eggs which, hatch to produce one larvae per egg 'The'ff'

Pt

/‘ ‘.."

"fg;l eggs and. 1arvae overw1nter in soil. ' The’ 1arvae are the f'v\\fvlb'
.hiﬁ'stﬁfé of the life cycle where control measures are most-y/fff\\\/
';;;,ef t1ve - When nematode populatlons are h1gh 'in the sorl _

" \they cause. a(great,ﬂeal of damage to. plant roots and. chemrcaL .

ontrol’ measures must be taken : We also use ‘crop . rotatlonS"

and other cultural practlces for nematode control " but 1n '
"most 1nstances chEmlca} controJ is essent1a1 to assure \s
profltable crop productlon v ._k BT -;ffx_.f

. Mwo maijor groups f nematodes feed on plant roogf.”.fhey S [
‘ “are. c1a551f1ed accord1ng to their feedlag hab1ts One )
;A ":group contains ectopara51t1c nematodes wh1ch spend the1r

"~ - total 11fe cycle in spll and feed along the surface of p1an%/’




. "‘roots. 'The& mafhfeed'as deep as.three'to fivefceils; but»
,seldom.entvrdthe Toot. Nematodeggenera in this group are
'spiraI -stunt, stubby roots, xing afld cértain other typesg
- The secofd group of nematodes overwinter~in soil as eggs

U, . and. 1arvae "However, they spend most of ‘their adult. 11fe
w1th1n p1ant roots, therefore they are called endoparas1t1c .X"
-nematodes. Time" of chem1ca1 app11cat10n to control nematodes

J is d1ctated to ‘a. 1arge extent on whether control is be1ng

1 . used aga1nst ectoparas1t1c of’endoparasltlc nematodes B _

H’, j?ndoparasltlc nematodes such -as root knot root 1es10n, "';i? S

- ystvand certa1n other nematodes are” found 1n V1rg1n1a o |

. ) n

To date there arezno‘practlcal effect1ve nemat1c1des wh1ch
»' - .can be app11ed to p1ant follage and translocate downward .
' for nematode control in soil- and roots . VrJdate 1s moderately ;1:'~
_ effect1ve aga1nst certain’ nematodes when applied in th1s' |
( ‘ manner However, more research and . development needs to be

L conducted w1th th1s compound ',ynfﬂ,', ORI T . ,ﬁ\_;b

-

The two maJor ‘types. of treatment for nematode control in_ .
s011 are 5011 fum1gants and non- fumggants Fumlgants N ,u'f‘d_ «
r;“g are. 11qu1d compounds wh1ch have a high vapor pressure that- '
‘ causes' them to d1ffuse through 5011, These type compounds.; ;V_'
-such-as D-D, EDB, Telone, Methyl Brom1de and others were'. R
the f1rst group of" compounds used for‘nematode control a%i"
are the first generatlon nemat1c1des Chem1ca1s such as
"f‘:_D D, EDB, and Telone must[be injected to a s011 depth of
' F',approx1mate1y 8 1nches to proV1dc adequate ematode controI.

-

;,4— 'The new second generatlon of nematldﬁdes are non fum1gant

Horganlc phosphates and organ1c carbamates.. (‘flrst~and ‘
most effect1ve nemat1c1des inv th1s group are Mocap, Tem1k

"':Nemacur and Furadan. These compounds, are applledsdlfferently

‘;‘-than aré soil fumlgants " They .do not héve vapor pressuEF 4
'.and d1ffuse through soil, as. do s011 fum1gants - Non:-fumigant

'.f. i . . : . s

<
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.nematlcldes arexapplled to the 5011 surface and 1ncorporated 1
to a depth necessary for nematode control The necessary
depth of chem1cal 1ncorporat10n in soil var1es wtth the _
type compound A compound ‘'such as Mocap can be. 1ncorporated
11ghtly and Wlll be moved downward into’ the root area by 5011

. water.- However a compound such as Dasanit’ does not move_

L 5read11y w1th soil. water and must be’ thoroughly 1ncorporated'ﬁ.f
\ " to the necessary depth to protect the root’ system from | , ) o

| fbnematode attack Research is. be1ng conducted w1th both = _fﬁ[{f éi:
. f: /llquld and granular formulatlons of - non fum1gant type .;ﬁ L7 D s

_ .”nemat1c1des In general fhe. granular formulatlons are less"
‘ tox1c to humans" and prov1de better nematode control per .
pound of act1ve 1ngred1ent .f L f ' 7‘f*'_ D S
- Research(gs conducted -in V1rg1n1a for at least two years_-v-
fon chemical rates and method of chem1cal appllcatlon prlor

“to conslderlng the ghemlcalnfor recommendatlon a MaJor crops'

e for nematlclde usage 1d V1rg1n1a are on tobacc '_peanuts
'soybeans and sweet potato - o
< iNon fum1gant type nemat1c1des have an advantage for nematode J

control 1n thacco becauSe there is no wa1t1ng perlod :
between t1me of chem1cal appllcatlon and transplantlng.}obacco
Also' 5011 m01stureand temperature are not cr1t1cal factors
when apply1ng non- fum1gant nemat1c1des Some of the non-<

fum1gant nemat1c1des also prov1de control of. certa1n 1nsects
”»
ﬂsmat1c1des wh1ch have been tested under V1rg1n1a condltlons .-

_and prove” toTbe” effectrve,and profltable to use are .. recommended
1n the V1rg1n1a Plant D;sease Control Gu1de Ser1es #2 wh1ch
1s publlshed annually by VPIGSU Exten51on D1v1s1on '

p
y ‘e . e PP :




